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APPENDIX A 
APPLICANT’S CHANGE OF PREFERRED ALTERNATIVE LETTERS 



HALL COUNTY GOVERNMENT 
BOARD OF COMMISSIONERS 

August 10, 2012 

Mr. Richard Morgan 
Team Leader, Southern Section, Regulatory Branch 
Savannah District, Corps of Engineers 
PO Box 889 
Savannah, GA 31402-0889 

RE: Hall County's 404 Permit Application and EIS 

Dear Mr. Morgan: 

Hall County's hope and preference for the proposed Glades Reservoir has long been to 
store water in the reservoir, then release it through the dam to Flat Creek and Lake 
Lanier, With the City of Gainesville pumping out at its existing water intakes, amounts 
of water equal to Hall County's releases. 

We were informed by the Corps of Engineers early in 2009that such an arrangement 
would require a storage contract for space in Lake Lanier even though the 
arrangement might be non-consumptive of such storage space. Since the 
Alabama/Florida/Georgia water conflict and its associated litigation prevented the 
Corps from issuing storage contracts, we developed our Section 404 permit application 
in a way that would not be dependent on a storage contract. The preferred 
alternative, on which the Corps is now producing an Environmental Impact Statement 
(EIS), involves piping water from the Chattahoochee River (with low flow 
augmentation provided by Glades Reservoir) to Cedar Creek Reservoir, followed by 
treatment and distribution of finished water by the City of Gainesville. 

On June 25, 2012 the U.S. Supreme Court affirmed that municipal water supply is an 
authorized purpose of Lake Lanier, and the Corps of Engineers issued a legal opinion 
affirming that the Corps has authority to operate Lake Lanier to support some amoun
of water supply. These two decisions have given the Hall County Board of 
Commissioners confidence that Hall County can apply for and receive a storage 
contract from the Corps, allowing water from Glades Reservoir to be moved through 
Lake Lanier to the City cf Gainesville's water intakes. 

Therefore, we will no longer need to pipe water from the Chattahoochee and Glades 
to the Cedar Creek Reservoir. This letter is to inform you that Hall County has a new 
preferred alternative. This alternative is described in the attachment to this letter. 
We are aware that storage contracts need to be applied for, and we are working 
toward that. 
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We have informed City of Gainesville representatives of this change in our preferred 
alternative, and we are having regularly scheduled meetings with Gainesville 
representatives. We are making progress in resolving the water issues between our 
two local governments. 

Hall County is excited about the new alternative since it is simpler, has less 
environmental impact, and will cost about $200 million less than our old preferred 
alternative. 

Please see that the new preferred alternative is evaluated among other alternatives in 
the EIS. 

We appreciate the Corps of Engineers' cooperative spirit as it leads the EIS process. 

Chairman 

CC: Honorable Danny Dunagan, Mayor, City of Gainesville 
Hall County Board of Commissioners 
Jock Connell, Special Projects Manager 
Randy Knighton, County Administrator 
Marty Nix, Assistant County Administrator 
Kip Padgett, City Manager, City of Gainesville 
Ken Rearden, Director, Public Works 
Harold Reheis 



PROJECT PLAN 
NEW PREFERRED ALTERNATIVE 

HALL COUNTY 404 APPLICATION 
August 10, 2012 

• The location, size, capacity, and safe yield of the proposed Glades Reservoir 
remain unchanged. 

• The proposed Chattahoochee River pump station location remains the same, 
but there will be no pumps or pipes to transfer water from this pump station 
to the Cedar Creek Reservoir. 

• Chattahoochee River pump station will pump only to Glades Reservoir. 
Proposed pipe route from pump station to Glades remains unchanged. 

• Chattahoochee River pump station will pump to Glades Reservoir when flow 
rate in the River just upstream of the pump station.exceeds the annual 7-day, 
10-year minimum flow (A7Q10), and when water level in Glades Reservoir is 
lower than 1180 ft. above mean sea level (MSL). 

• When flow rate in the Chattahoochee River is equal to or less than A7Q10, the 
pump station will not operate, even if Glades Reservoir's water level is lower 
than 1180 ft. above MSL. 

• Chattahoochee River pump station will be operated so that any pumping to 
Glades Reservoir will not result in the streamflow immediately downstream 
from the pump station being less than A7Q10. 

• Glades Reservoir will not have a pump station to pump water back to the 
Chattahoochee River pump station. 

• Glades Reservoir water will be released through the dam via a metering device 
to the Flat Creek arm of Lake Lanier. 

• Releases will meet Georgia EPD's minimum instream flow requirements for 
Flat Creek, and will provide the amount of water needed (up to an annual 
average of 72.5 mgd) for Gainesville and Hall County water users, which 
exceed the limits that Gainesville is permitted to withdraw from Lake Lanier. 

• Gainesville will withdraw, on a daily basis, amounts of water equal to the 
amounts released from Glades Reservoir for Gainesville's use. 

• Hall County will need to apply for and receive a storage contract from the 
Corps of Engineers, for the amount of conservation storage volume in Lake 
Lanier that is necessary for conveying water releases from Glades Reservoir to 
Gainesville's water intakes. 



HALL COUNTY GOVERNMENT 
BOARD OF COMMISSIONERS 

August 23, 2012 

Mr. Richard Morgan 
Team Leader, Southern Section, Regulatory Branch 
Savannah District, Corps of Engineers 
P0Box889 
Savannah, Georgia 31402-0889 

Re: Hall County's 404 Permit Application and EIS 

Dear Mr. Morgan: 

Hall County, by letter of August 10, 2012, presented a new preferred alternative for the 
Glades Reservoir Project. This letter included an attachment describing the new alternative. 

It has come to our attention that the second to last item of this description could be 

construed contrary to the intentions of Hall County and the City of Gainesville. Therefore, 

we hereby revise this item as follows (the underlined words are added for clarification): 

"Gainesville will withdraw, on a daily basis, amounts of water equal to the amounts 
released from Glades Reservoir for Gainesville's use. These amounts of water to be 

generated by the Glades Reservoir Project are in addition to the Lake Lanier water allocated 
by the Corns of Engineers and permitted by the Environmental Protection Division for 

direct withdrawal by the City of Gainesville. The Glades Reservoir Project is not proposed 
to replace Gainesville's existing and future Lake Lanier permitted direct withdrawal 

allocations, but is to be used only to supplement the permitted direct withdrawal 

allocations." 

Sine/;{ 

/t}ttfil~ 
Tom Oliver 
Chairman 

CC: Honorable Danny Dunagan, Mayor, City of Gainesville 
Hall County Board of Commissioners 
Jock Connell, Special Projects Administrator 
Randy Knighton, County Administrator 
Marty Nix, Assistant County Administrator 
Kip Padgett, City Manager, City of Gainesville 
Ken Rearden, Director, Public Works 
Harold Reheis, Joe Tanner and Associates 
Kevin Farrell, EPD 
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HALL COUNTY GOVERNMENT 
BOARD OF COMMISSIONERS 

October 19,2012 

Mr. Richard W. Morgan 
Team Leader, Southern Section, Regulatory Branch 
Savannah District, U.S. Army Corps of Engineers 
PO Box 889 
Savannah, GA 31402-0889 

RE: EIS on Hall County' s 404 Application 

Dear Mr. Morgan: 

On June 25, 2012, the Chief Counsel for the U.S. Army Corps of Engineers (USACE) 
issued a legal opinion regarding Lake Lanier's use for municipal water supply. 

In a conference call on September 7, 2012 with USACE Savannah District 
representatives, AECOM staff, and Hall County representatives, there was 
discussion on how to proceed with the EIS, given that June 25, 2012 legal opinion. 

There are several scenarios affecting how much water the City of Gainesville will be 
able to expect from Lake Lanier, depending on the ultimate outcome of the 
USACE's updating of its Water Control Manual for the Chattahoochee River Basin's 
federal reservoirs. Those scenarios will have different effects on the need for Hall 
County's proposed Glades Reservoir, and on the yield of that reservoir. Hall County 
offered in the September 7 conference call to write descriptions of a range of 
scenarios and operating plans for each. Hall County's response is the enclosed 
document titles "EFFECTS ON HALL COUNTY'S 404 APPLICATION OF USACE'S 
6/25/12 LEGAL OPINION OIN LANIER." 

The scenarios assume that the City of Gainesville will continue to get water from its 
existing two intakes on Lake Lanier. The amounts of water the City would be 
allocated, and whether or not USACE will issue storage contracts, vary among the 
scenarios. 

Hall County concludes that only in the highly unlikely Scenario 1, would Glades 
Reservoir not be needed. In the other more likely scenarios, Glades Reservoir is 
needed. 

Hall County has shared this analysis with the City of Gainesville, and is continuing to 
have productive discussions with City representatives. 
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It is our belief that the State of Georgia is analyzing future water needs in the 
Chattahoochee Basin, and that the State intends to make a formal request to 
USACE for a Lake Lanier storage contract. Once the State has decided how it 
wishes to proceed, Hall County will either be covered for moving Glades water 
through Lake Lanier to Gainesville's intakes by a State-held storage contract, or Hall 
County will make its own request to USACE for an individual storage contract for 
moving Glades water to Gainesville. 

Please contact me if you have any questions on any of this. We appreciate the 
opportunity to have input to the EIS process. 

Sincerely, 

~~ 
Jock Connell 
Project Manager 



EFFECT ON HALL COUNTY'S 404 APPLICATION OF USACE'S 6/25/12 LEGAL OPINION ON LANIER 

In response to the 6/28/11 remand order of the 11th Circuit Court of Appeals, the U.S. Army Corps of 
Engineers (Corps) released its 6/25/12 legal opinion. This opinion found that municipal and industrial 
water supply is an authorized purpose of Lake Lanier, and that the Corps has the legal authority to adjust 
operations at Lake Lanier to accommodate the full amounts of water supply withdrawals and returns 
that Georgia requested to meet projected 2030 needs. 

The legal opinion concludes that withdrawals from Lake Lanier (beyond those already authorized under 
relocation agreements) can be made pursuant to storage contracts with the State of Georgia or other 
entities. It is understood that prior to making any final decision to reallocate storage for water supply, 
the Corps must update its water control manuals and evaluate environmental effects and alternatives 
pursuant to the National Environmental Policy Act. (NEPA) 

As a result of the legal opinion, Hall County informed the Corps of a New Preferred Alternative for water 
supply from the proposed Glades Reservoir by letters from Chairman Tom Oliver on 8/10/12 and 
8/23/12. Hall County confirmed that the amounts of water to be generated by the Glades Reservoir 
project are in addition to the Lake Lanier water allocated by the Corps and permitted by Georgia EPD for 
direct withdrawals from Lake Lanier by the City of Gainesville. 

Given the circumstances described above, the question can be asked as to whether Hall County has 
justification to continue pursuing a 404 permit for the proposed Glades Reservoir. One approach to 
answering this question is to analyze four potential scenarios related to the granting of storage contracts 
for use of storage capacity in Lake Lanier. These scenarios are described below, with an operating plan 
for each one. 

SCENARIO 1 

Description: The City of Gainesville is granted a storage contract sufficient to meet all of the 2060 water 
needs of Gainesville and Hall County from Gainesville's water intakes on Lake Lanier. 
Assumptions: 

The Corps will allocate storage contracts for enough capacity to yield 297 mgd on an annual average 
daily (AAD) basis to the State of Georgia or directly to local water utilities with existing water intakes on 
Lake Lanier. It is presumed that no more storage can be allocated by the Corps than the 297 mgd 
modeled in the "Appalachicola-Chattahoochee-Flint (ACF) Remand Modeling Technical Report" which 
accompanied the June 25, 2012 legal opinion of the Corps. 
Gainesville/Hall County 2060 water need is for an annual average daily (AAD) amount of 100 mgd. 
Available water: 18.0 mgd to Gainesville from Lanier (via amended relocation agreement) 

7.5 mgd from Cedar Creek Reservoir 
2.0 mgd from miscellaneous groundwater sources 

27.5 mgd total 

Additional water needed from Lake Lanier would be 100 - -27.5 = 72.5 mgd; total from Lake Lanier 
would be 72.5 + 18 = 90.5 mgd. 

1 



If 90.5 mgd of additional water is made available to Gainesville from Lake Lanier, the need for Hall 
County to build a reservoir is terminated. 

Under this Scenario, 206.5 mgd (297 - 90.S) would be left for Gwinnett County, City of Buford, City of 
Cumming/Forsyth County. This is a little less than their 2035 needs projected by the May 2009 water 
Supply and Water Conservation Plan of the Metropolitan North Georgia Water Planning District 
(hereafter called the" 2009 Metro Water Plan"). That 2035 amount is 209 mgd AAD (144 mgd for 
Gwinnett/Buford and 65 mgd for Cumming/Forsyth). For Gainesville/Hall to get their full 2060 needs 
met from Lake Lanier, would require the State of Georgia to allocate to Gwinnett/Buford and 
Cumming/Forsyth less than their 2035 needs. The likelihood of seems very small. 

Operating Plan: The City of Gainesville would pump an AAD amount of 18 mgd + 72.5 mgd = 90.5 mgd 
from its existing water intakes on Lake Lanier, treat the water at existing water plants (to be expanded 
as needed), and distribute potable water to its customers throughout Gainesville and Hall County. 

SCENARIO 2 

Description: The City of Gainesville -and other water utilities currently making direct withdrawals from 
Lake Lanier are granted the entire 297 mgd available, in some equitable manner determined by the 
State of Georgia. 

Assumptions: 

The Corps will allocate 297 mgd (AAD) yield to the State of Georgia or directly to local water utilities 
with existing intakes on Lake Lanier. 

State of Georgia will allocate all of the 297 mgd yield to Cumming/Forsyth, Gwinnett/Buford, and 
Gainesville/Hall, proportionately to the 2035 needs shown in the 2009 Metro Water Plan. Total 2035 
need for these communities in the Plan is 253 mgd. One method of allocating all of the 297 mgd would 
be to increase each jurisdiction's 2035 needs by a factor of 297 /253 = 1.174 as follows: 

2035 Need, mgd 2035 Need X 1.174, mgd 

Cumming/Forsyth 65 76.3 
Gwinnett/Buford 144 169.0 
Gainesville/Hall 44 51.7 
Totals 253 297.0 

Gainesville/Hall County 2060 water need is 100 mgd AAD. 

Available water: 18.0 mgd to Gainesville from Lanier (via amended relocation agreement) 
7.5 mgd from Cedar Creek Reservoir 
2.0 mgd from miscellaneous groundwater sources 

33.7 mgd from new storage contract for Lake Lanier (51.7-18=33.7 mgd) 
61.2 mgd Total 

Hall County's remaining 2060 water needs would be 100 - 61.2 = 38.8 mgd. 
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Glades Reservoir would be constructed on its 850-acre site with a full pool elevation of 1180 ft. MSL. 
The proposed pump station on the Chattahoochee River may not be needed to help fill Glades 
Reservoir, but if it is still needed, it would pump at a lesser maximum rate than originally proposed. The 
pump station would be sized to allow Glades Reservoir to yield 38.8 mgd AAD. Water would be released 
as needed from Glades Reservoir into Flat Creek and then to Lake Lanier, where it would be pumped out 
at Gainesville's water intakes when the Gainesville/Hall County water needs exceed 51.7 mgd. 

This scenario would also require the issuance of a storage contract to allow Hall County to use Lake 
Lanier as a conveyance to Gainesville's water intakes for water released from Glades Reservoir. The 
amount of storage for this conveyance would be extremely small (less than 120 acre feet), so it is likely 
that the storage would be allocated for this purpose, 

Operating Plan: If the Chattahoochee pump station is needed to produce a safe yield of 38.8 mgd, it 
would pump river water to Glades Reservoir when that reservoir is not full and when pumping would 
not reduce river flow downstream of the pump station to less than the annual 7 day/10 year (A7Q10) 
flow. Pumping capacity would be sized to result in a safe yield from Glades of 38.8 mgd AAD. 

The least amounts of water to be released from Glades Reservoir would be the Georgia minimum flow 
standard for Flat Creek: 3 mgd or inflow, whichever is less. 

When Gainesville's withdrawals from Lake Lanier grow to 51.7 mgd and that amount of water is not 
sufficient to meet the water use in the Gainesville/Hall County service area, water will be released from 
Glades Reservoir in amounts sufficient to satisfy the needs above 51. 7 mgd and up to 90.5 mgd. 

Gainesville will draw the additional water needed in excess of 51.7 mgd from its Lake Lanier water 
intakes in amounts equal to the water released from Glades Reservoir to help meet Gainesville's needs. 

SCENARIO 3 

Description: The City of Gainesville is granted no additional storage contract from Lake Lanier and is 
only allowed to operate under its amended relocation contract, which provides for a yield of 18 mgd 
AAD. 

Assumptions: 

The Corps decides against issuing additional storage contracts for direct water supply withdrawals out of 
Lake Lanier, but will provide the necessary storage contract for conveyance of water from Glades 
Reservoir to the City of Gainesville's intakes. 

Gainesville/Hall County 2060 water need is 100 mgd. 

Available water: 18.0 mgd to Gainesville from Lanier (via amended relocation agreement} 
7.5 mgd from Cedar Creek Reservoir 
2.0 mgd from miscellaneous groundwater sources 

27.5 mgd total 

Hall County's remaining water need is 100-27.5 = 72.5 mgd. 
Glades Reservoir would be constructed on its 850 acre site with a full pool elevation of 1180 ft. MSL. 
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The proposed pump station on the Chattahoochee River would be used to fill Glades Reservoir, and 
would be sized to achieve a safe yield of 72.5 mgd AAD from the system. Water would be released as 
needed from the reservoir into Flat Creek and then to Lake Lanier, where it would be pumped out at 
Gainesville's water intakes when the Gainesville/Hall County water needs exceed 18 mgd. 

This scenario would also require the issuance of a storage contract to allow Hall County to use Lake 
Lanier as a conveyance to Gainesville's water intakes for water released from Glades Reservoir. The 
amount of storage for this conveyance would be extremely small (less than 225 acre feet) . 

Operating Plan: The operating plan is very similar to that for Scenario 2, except as follows: 

• Chattahoochee River pump station would be sized to result in a safe yield from Glades Reservoir 
of72.5 mgd. 

• When Gainesville's withdrawals from Lake Lanier grow to 18 mgd, then Glades Reservoir will be 
operated to meet the excess needs above 18 mgd and up to 90.5 mgd. 

• Gainesville will draw the additional water needed in excess of 18 mgd from its Lake Lanier 
intakes in amounts equal to the water released from Glades Reservoir to help meet 
Gainesville/Hall County's needs. 

SCENARIO 4 

Description: The Corps decides to issue no water storage contracts to Gainesville or any other direct 
withdrawal of Lake Lanier water, and no storage contracts to allow conveyance of water in Lake Lanier 
from Glades Reservoir to Gainesville's water intakes. This is unlikely since the federal courts and the 
Corps' 6/25/12 legal opinion have established that water supply is an authorized purpose of Lake Lanier 
and that storage can be allocated for water supply withdrawals directly from Lake Lanier. 

Assumptions : 

The Corps will issue no water storage contracts to Gainesville or other entities for any purpose from 
Lake Lanier. Gainesville will be allowed to operate under its amended relocation agreement which 
allows for water supply withdrawals from Lake Lanier of 18 mgd AAD. Gainesville/Hall County 2060 
water need is 100 mgd. 

Available water: 18.0 mgd to Gainesville from Lake Lanier (via amended relocation agreement) 
7.5 mgd from Cedar Creek Reservoir 
2.0 mgd from miscellaneous groundwater sources 

27.5 mgd total 

Hall County's remaining water need is 100 - 27.5 = 72.5 mgd. 

Operating Plan: Glades Reservoir and its associated pumping station on the Chattahoochee River would 
be built as proposed in Hall County's New Preferred Alternative for the 404 application. 

Since no water storage contracts would be issued under Scenario 4, the water yielded from Glades 
Reservoir could not be conveyed through Lake Lan ier to Gainesville's water intakes on Lake Lanier. 
Instead, a pump station would be constructed to pump water directly from Glades Reservoir to one or 
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more water treatment plants for treatment and distribution to the Gainesville/Hall County water 
customers. 

The most cost effective alternative for water treatment and distribution would be determined by an 
engineering study which considers piping raw water from Glades to Gainesville's existing water plants, 
or to a new water plant near Glades, or some combination thereof. 
As with Scenario 3, Chattahoochee River water would be pumped to Glades Reservoir whenever Glades 
was not full and when pumping would not reduce river flow below the pump station to less than the 
annual 7010 flow. 

In both Scenarios 3 and 4, Glades Reservoir and its associated water treatment system would have to be 
permitted and built as quickly as possible, since Gainesville and Hall County water users would not have 
access to sufficient water from Lake Lanier even to meet current needs. 

CONCLUSION 

There is strong justification for the Corps to proceed with the EIS on Hall County's Section 404 Permit 
Application. There is virtually no chance that higher allocations of water to the City of Gainesville from 
Lake Lanier will be large enough to meet the 2060 water needs of Gainesville and Hall County. 

5 
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U.S. Army Corps of Engineers, Savannah District  Appendix B-1 | P a g e  
Permit Application SAS-2007-00388 

AECOM 
One Midtown Plaza, Suite 500 
1360 Peachtree Street, NE 
Atlanta, GA 30309 
www.aecom.com 

404.965 9600 tel 
404.965 9605 fax 

DRAFT Memorandum 

 

This memo presents AECOM’s summary of Hall County’s (the Applicant) purpose statement for the 
proposed Glades Reservoir water supply project. A project purpose will be defined by the U.S. Corps 
of Engineers (Corps) for the permit application submitted by Hall County (Permit Number SAS-2007-
00388) pursuant to Section 404 of the Clean Water Act (33 U.S.C. 1344). 

AECOM compiled statements related to the project purpose from the 404 permit application and 
from the application’s support documents.  Table 1 summarizes the purpose and need statements 
that the EIS team has identified for consideration in this project and their sources (section of the 
application). 

Table 1.  Summary of Applicant’s Project Purpose and Need Statements 

No. Statement Source Section Page 

1 The proposed Glades Reservoir will provide for the future water 
supply needs of Hall County. 

404 
Application Cover letter 1 

2 

In order to ensure its citizens continue to have a reliable source 
of water supply, the Hall County Board of Commissioners has 
undertaken extensive water supply planning. As part of the 
planning process, it is necessary to determine Hall County's 
future water needs. In accordance with the State Water Plan, 
Hall County has an obligation to use a fifty year planning horizon 
for water supply; therefore, Hall County has prepared this Water 
Needs Certification for the year 2060. 

404 
Application 

Year 2060 
Water Needs 
Certification, 
June 2011 

1 

3 Hall County must move forward with securing adequate water 
supplies for its current and future citizens. 

404 
Application 

Year 2060 
Water Needs 
Certification, 
June 2011 

3 

To  
Richard Morgan, Katie Freas, David Crosby (U.S. Army 
Corps of Engineers, Savannah District)  Pages 4 

CC  

Subject 
Glades Reservoir Water Supply Project –Support Document for Purpose 
Statements 

    

From AECOM 

Date November 11, 2013  



Glades Reservoir EIS 
Draft Technical Memorandum: Support Documentation for Purpose Statements 

November 11, 2013 

U.S. Army Corps of Engineers, Savannah District  Appendix B-2 | P a g e  
Permit Application SAS-2007-00388 

No. Statement Source Section Page 

4 In this time of uncertainty, local governments must plan for the 
future with the best available information. 

404 
Application 

Year 2060 
Water Needs 
Certification, 
June 2011 

4 

5 

Hall County believes that it is most prudent to plan for some 
level of grandfathered withdrawals to be permitted, but not the 
full maximum capacity of 44 mgd. Since Hall County cannot 
delay its water supply planning until the Lake Lanier issue is 
resolved, Hall County is moving forward based on the scenario 
that Gainesville will be allowed to maintain its 18 mgd 
withdrawal. 

404 
Application 

Year 2060 
Water Needs 
Certification, 
June 2011 

5 

6 

The purpose of this project is to provide a reliable source of 
public water supply capable of satisfying the projected unmet 
water demand in the Service Area of Hall County during drought 
conditions for the projected population growth through the year 
2060. 

404 
Application 

Alternatives 
Analysis 1 

7 A reservoir is a necessary component of the water strategy to 
ensure a reliable water supply during times of drought […] 

404 
Application 

Alternatives 
Analysis 3 

8 

In order to obtain a water withdrawal permit, the State of 
Georgia, through the Department of Natural Resources, 
Environmental Protection Division, requires that a local 
government provide water supply storage to prevent the 
decimation of instream biota during times of drought. 

404 
Application 

Alternatives 
Analysis 9 

9 

A vital aspect of the project purpose is the development of a 
water supply source that will be reliable during times of drought. 
Reliability is defined as being capable of supplying the projected 
demand throughout the drought of record. 

404 
Application 

Alternatives 
Analysis 12 

10 This alternative does not meet the project purpose of providing 
an adequate supply of water in times of drought. 

404 
Application 

Alternatives 
Analysis 13 

11 

The primary purposes of the interconnection with the existing 
Cedar Creek Reservoir are to: 
• Take advantage of Cedar Creek's more proximate location to 
the primary demand center of Gainesville for treatment and 
distribution of water, and 
• Provide sufficient 'downstream' storage to allow Cedar Creek 
to act as a balancing reservoir sufficient to accommodate peak 
system demands. This allows down-sizing of transmission 
piping and pumping equipment for deliveries to Cedar Creek 
Reservoir. 

404 
Application 

Alternatives 
Analysis 19 

12 

For either alternative to be practicable, it must meet the 
threshold requirement of being capable of achieving the stated 
project purpose of providing the 72.5 mgd necessary to meet 
the unmet water demand of the applicant during drought 
conditions. 

404 
Application 

Alternatives 
Analysis 19 



Glades Reservoir EIS 
Draft Technical Memorandum: Support Documentation for Purpose Statements 

November 11, 2013 

U.S. Army Corps of Engineers, Savannah District  Appendix B-3 | P a g e  
Permit Application SAS-2007-00388 

No. Statement Source Section Page 

13 

The Hall County Year 2060 Water Needs Certification (June 
2011) concludes that Hall County expects to have a year 2060 
unmet water supply need of 72.5 mgd. Hall County proposes the 
Glades Reservoir Project as a major new water supply to meet 
that need. 

404 
Application 

Safe Yield 
Analysis 1 

14 

The Glades Reservoir component would serve as a pumped 
diversion, flow augmentation storage facility to supplement flows 
to the Chattahoochee River when insufficient flow is available in 
the river. In addition, when flows in the Chattahoochee River 
exceed in-stream flow requirements plus diversions to the Cedar 
Creek Reservoir, additional diversions would be directed from 
the Chattahoochee River to refill the Glades Reservoir as 
needed. Pumped diversion reservoirs increase safe yield for 
small watershed streams and generally result in fewer 
environmental impacts compared with reservoirs constructed on 
main-stem rivers. 

404 
Application 

Safe Yield 
Analysis 2 

15 The Applicant believes this action is needed to supply water for 
Hall County through the year 2060. NOI N/A 1 

16 
The purpose of the proposed action is to provide sufficient water 
supply to meet projected water demand in Hall County through 
the year 2060. 

NOI N/A 2 

17 
The purpose of the proposed action is to provide sufficient water 
supply to meet projected water demand in Hall County through 
the year 2060. 

Scoping 
Boards1 

Purpose and 
Need 7 

18 
The County estimates that a gap in water supply of 72.5 mgd 
would be met by the proposed Glades Reservoir water supply 
project. 

Scoping 
Boards1 

Purpose and 
Need 7 

19 
Hall County believes that a secure long-term water supply 
source that is locally controlled and managed is essential to 
support the community. 

Scoping 
Boards1 

Purpose and 
Need 7 

20 
Hall County believes that the proposed project will provide a 
long-term water supply source that is the most practical and cost 
effective for the County. 

Scoping 
Boards1 

Purpose and 
Need 7 

21 
Hall County believes this project is necessary to meet projected 
water demand for Hall County’s population through the year 
2060. 

Scoping 
Handout Fact Sheet 1 
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No. Statement Source Section Page 

22 

As a result of the legal opinion, Hall County informed the Corps 
of a New Preferred Alternative for water supply from the 
proposed Glades Reservoir by letters from Chairman Tom 
Oliver on 8/10/12 and 8/23/12. Hall County confirmed that the 
amounts of water to be generated by the Glades Reservoir 
project are in addition to the Lake Lanier water allocation by the 
Corps and permitted by Georgia EPD for direct withdrawals from 
Lake Lanier by the City of Gainesville. Given the circumstances 
described above, the question can be asked as to whether Hall 
County has justification to continue pursuing a 404 permit for the 
proposed Glades Reservoir. One approach to answering this 
question is to analyze four potential scenarios related to the 
granting of storage contracts for use of storage capacity in Lake 
Lanier. 

10/19/2012 
Letter to 
USACE 

N/A 1 

1 Scoping boards presented at the public scoping meetings held on March 20 through 22, 2012, in 
Gainesville, Georgia; Auburn, Alabama; and Appalachicola, Florida. 
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INTRODUCTION 

This technical memorandum documents the review of population projections for the development 
of the Glades Reservoir Environmental Impact Statement (EIS). The EIS team reviewed initial 
population projections submitted by Hall County (the Applicant) for the 404 permit application 
(Permit Application SAS-2007-00388), revised projections submitted via letter from the Hall County 
Government on April 18, 2013, and other available Hall County population projections.  

This memorandum also assesses the reasonableness of the Applicant’s revised population 
projections, and ultimately concludes that the Applicant’s revised projections are reasonable for use 
in the Glades Reservoir EIS.  The selected population projection will be used to develop the water 
demand projections for the planning horizon of 2060 that will be the basis for evaluating long-term 
water supply alternatives in the Glades Reservoir EIS.   

BACKGROUND ON HALL COUNTY’S POPULATION PROJECTIONS 

Population and employment projections for Hall County are used to produce water demand 
projections. This section briefly summarizes the background review of population projections.  

Applicant’s Initial Population Projections  

The Applicant’s initial projected 2060 population of 833,333 was consistent with the State of 
Georgia Governor’s Office of Planning and Budget’s (OPB) population projection for 2050 (729,192) 
published in 2010. Under state law, the OPB is responsible for preparing, maintaining and furnishing 
official demographic data for the state (OCGA 45-12-171). OPB has contracted with the Carl Vinson 
Institute of Government at the University of Georgia to develop state population projections since 
2008, and has produced projections in 2010 and 2012. The OPB projections are used for a variety of 
state planning purposes such as transportation planning, certificate of need, library funding, and 

To  
Richard Morgan, Kathrine Freas (U.S. Army Corps of 
Engineers)  Pages 38 

CC  

Subject 
Glades Reservoir Environmental Impact Statement—Review of Revised Population 
Projections for Hall County, GA 
   

From AECOM 
Date May 31, 2013  

 



Glades Reservoir EIS 
Draft Technical Memorandum: Revised Population Projections for Hall County, GA 

May 31, 2013 

U.S. Army Corps of Engineers, Savannah District  Appendix C-2 | P a g e  
Permit Application SAS-2007-00388 

water planning. These projections are revised every two to three years. OPB’s 2050 projections were 
used in Georgia’s Regional Water Plans (adopted in 2011).  

An initial review of population projections for Hall County was completed in January 2013; a 
summary of background information and review of available projections is included as Attachment 
1. Attachment 1 documents the history of population projections that have been reviewed for this 
project, many of which were developed prior to the release of the 2010 Census estimates (in 2012).  

Near the completion of this initial review, January 2013, OPB publicized a set of 2012 projections. 
The U.S. Army Corps of Engineers Savannah District (Corps) met with the Applicant on January 29, 
2013, regarding OPB’s 2012 projections.  Given that the Applicant used OPB 2010 projections as a 
source for their initial population projections, the applicant requested an opportunity to review the 
2012 OPB projections and provide an update to their previously submitted population projections.  

OPB’S 2012 POPULATION PROJECTIONS  

In January 2013, OPB released 2012 population projections through 2030. These projections revised 
OPB’s 2010 projections, adjusting them to actual 2010 census figures and reducing the projected 
growth rate given slower economic conditions that occurred in the state between 2005 and 2009. 
OPB’s 2010 and 2012 projections are shown in Table 1. Adjusted based on actual Census data and 
accounting for the effects of the Great Recession that began in December 2007, the revised 
projected 2030 population is approximately 25 percent (%) lower than its previous projection.  

Table 1: OPB Population Projections  

Year 

OPB 2010 
Population 

Projections1, 2 

OPB 2012 
Population 

Projections3 
2010 197,394 179,684 
2015 232,285 201,310 
2020 273,490 226,172 
2025 322,126 252,433 
2030 379,301 282,164 
2035 446,487 N/A 
2040 525,593 N/A 
2045 618,881 N/A 
2050 729,192 N/A 

N/A = not available 
1. Published by Georgia Office of Planning and Budget in March 2010. 
2. OPB extended the 2030 projections to 2050 for Georgia’s Regional Water Plans (adopted in 2011). 
3. Published by OPB in January 2013. 
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APPLICANT’S REVISED POPULATION PROJECTIONS  

On April 18, 2013, the Applicant provided revised population projections to the Corps in a letter 
from Randy Knighton, Hall County Administrator. These projections are consistent with OPB 2012 
projections, and extend the OPB 2012 projections from 2030 to the year 2060, to meet the planning 
horizon needs for this EIS. 

To complete the revised projections included in this letter, the Applicant retained ROSS+associates 
(Ross), the consultant that prepared the population projections in the 2040 Metropolitan 
Transportation Plan (August 2011) for Gainesville-Hall County Metropolitan Planning Organization. 
The Applicant provided a memo summarizing their analysis: Hall County Population Forecasts: 2060 
(April 2, 2013), which was included in the Applicant’s revised submittal to the Corps (see 
Attachment 2). Based on the Ross memo, their methodology included consultations with 
demographers from the Carl Vinson Institute of Government of University of Georgia, the group 
contracted by the OPB for the 2012 projections, and an extension of their analysis. The Hall 
County/Ross assumptions made in the simplified replication are further detailed in the section 
“Factors Affecting Population Projections and the Applicant’s Assumption.”   

HALL COUNTY’S HISTORICAL POPULATION 

It is important to review the historical growth pattern in Hall County. Attachment 1 contains 
additional background information on Hall County’s development. Table 2 shows the historical 
population data in 10-year increment. Beginning in 1960, Hall County’s population increased at a 
faster pace. The County’s population increase peaked during 1990-2000 as similar suburban growth 
was experienced in the metropolitan Atlanta area in Gwinnett, Cobb, and Forsyth counties. From 
1990 to 2010, Hall County’s population nearly doubled. 

Table 2: U.S. Census Historical Population for Hall County (1820-2010) 

Year Historical Population 

Compound 
Annual Growth 

Rate  
 
 
 
 
 
 
 
 
 
 

Year Historical Population 

Compound 
Annual Growth 

Rate 
1820 5,086 N/A 1920 26,822 0.4% 
1830 11,748 8.7% 1930 30,313 1.2% 
1840 7,875 -3.9% 1940 34,822 1.4% 
1850 8,713 1.0% 1950 40,113 1.4% 
1860 9,366 0.7% 1960 49,739 2.2% 
1870 9,607 0.3% 1970 59,405 1.8% 
1880 15,298 4.8% 1980 75,649 2.4% 
1890 18,047 1.7% 1990 95,428 2.4% 
1900 20,752 1.4% 2000 139,277 3.9% 
1910 25,730 2.2% 2010 179,684 2.6% 
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FACTORS AFFECTING POPULATION PROJECTIONS AND THE 
APPLICANT’S ASSUMPTIONS 

The Applicant indicated in their April 2013 submittal, that for the period of 2010-2030, they would 
use the OPB 2012 projections, as they have been approved by the State of Georgia. However, for the 
purposes of the EIS, a 50-year planning horizon is needed, so the 2030 projections required further 
extension to the year 2060.  

Factors Affecting Projections 

Several factors were evaluated for this projection: natural increase (arithmetic sum of birth and 
death rates), and migration rates. 

Natural Increase Rates 

Birth rates and death rates combined account for a population’s natural rate of increase. The U.S. 
census reports these rates, and they are included in Table 3, below.  

Table 3: U.S. Census Rate of Natural Increase for Hall County (2000-2012) 

 
Population Births Deaths 

Net Natural 
Increase 

Natural 
Increase Rate 

(per 1,000)  

Average 
Increase 
Rate (per 

1,000) 
2000 1409931 

    

10.08 

2001 1461481 24611 8801 15811 11.021 
2002 1502291 24371 8701 15671 10.571 
2003 1535611 23771 8651 15121 9.951 
2004 1563851 21481 8341 13141 8.481 
2005 1609791 25991 8621 17371 10.951 
2006 1665241 25251 9411 15841 9.671 
2007 1724461 26611 9831 16781 9.901 
2008 1772771 26951 9631 17321 9.901 

 

2009 1785031 13671 4951 8721 4.901 
2010 1799922 13723 6363 7363 4.113 
2011 1829652 32283 15193 17093 9.423 
2012 1854162 26723 12903 13823 7.503 

Notes:  
1. Figures obtained from U.S. Census 2010 Intercensal Estimates: April 1, 2000 – July 1, 2010 (September 2011),  
2. Figures obtained from U.S. Census Annual Estimates of the Residential Population: April 1, 2010 – July 1, 2012 (March 

2013),  
3. Figures obtained from U.S. Census Estimated for Residential Population Change: July 1, 2010 – July 1, 2012(March 2013). 

During the economic slowdown, 2005-2009, Hall County experienced declining birth and death rates 
in 2009 and 2010. Birth rates were shown to have recovered to pre-recession rates (or higher) in 
2011 and 2012; however, death rates were shown higher than pre-recession level in 2011 and 2012. 
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As a result, the Census estimates show that in 2011 the net natural increase rate has rebounded to 
the pre-2007 level. 

Hall County’s Assumption. The Applicant stated in the April 2013 memo that they believe that the 
2005-2009 economic slowdown would have recovered by 2030, and that the natural increase rates 
would resume to the pre-recession rates (2000-2007) after 2030 and through 2060. During the 
period of 2000 – 2007, the average natural rate of increase was 10.08 per 1,000 residents, which 
equates to an approximate 5.14% increase every 5 years. This rate was used in the Applicant’s 
projections beyond 2030.  

Migration 

Another factor affecting population growth and decline is migration, or the movement of people in 
and out of an area. The U.S. census reports both domestic and international migration; these rates 
combined account for total migration, and they are included in Table 4, below.  

Table 4: U.S. Census Migration Rates for Hall County (2000-2012) 

 
Population 

International 
Migration 

Domestic 
Migration 

Net 
Migration 

Net Migration 
Rate (per 

1,000) 

Average 
Annual 

Migration 
Rate 

(1,000) 
2000 1409931 

18.53 

Year

2001 1461481 15801 19371 35171 24.501 
2002 1502291 14511 10381 24891 16.801 
2003 1535611 12371 6091 18461 12.151 
2004 1563851 10121 4711 14831 9.571 
2005 1609791 12161 16201 28361 17.871 
2006 1665241 12101 27261 39361 24.041 
2007 1724461 11201 30801 42001 24.781 
2008 1772771 10501 20251 30751 17.591 
2009 1785031 5271 -1751 3521 1.971 
2010 1799922 4413 3133 7543 4.213 
2011 1829652 4633 8313 12943 7.133 
2012 1854162 4263 6683 10943 5.943 

Notes: 
1. Figures obtained from U.S. Census 2010 Intercensal Estimates: April 1, 2000 – July 1, 2010 (September 2011),
2. Figures obtained from U.S. Census Annual Estimates of the Residential Population: April 1, 2010 – July 1, 2012 (March 

2013),  
3. Figures obtained from U.S. Census Estimated for Residential Population Change: July 1, 2010 – July 1, 2012 (March 

2013).

During the economic downturn, Hall County also experienced declining migration from 2009 
through 2012. International migration decreased to approximately 50% of pre-recession level for 
2009 to 2012 based on Census estimates. Domestic migration increased dramatically during 2005-
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2008, but decreased sharply after 2009. The Census estimates show that the net migration rate has 
rebounded slowly in 2011 and 2012. However, they have not yet resumed to pre-2008 levels. 

Hall County’s Assumption. The Applicant, in their April 2013 letter, assumed that after 2030, 
economic conditions would improve to those more akin to levels that preceded, and migration rates 
would resume to the rates they were  during the 2000-2007 period. During the period of 2000-2007, 
there was an average migration rate of 18.53 per 1,000 residents, which equates to an approximate 
9.61% increase every 5 years.  

HALL COUNTY REVISED POPULATION FORECASTS 

Using the 5-year increase rates from the 2000-2007 period, the OPB 2012 projections were 
extended through 2060 by estimating both natural growth and migration for Hall County. AECOM 
was able to verify these assumptions and calculations and these estimates are shown in Table 5. The 
compound annual growth rate for the period 2035 to 2060 is approximately 2.79% based on the 
Applicant’s projections. The assumed 2.79% growth rate is lower than the period of 1990-2000 
where the metropolitan North Georgia region experienced explosive growth in jobs and population, 
but higher than the growth rates used by OPB for the period of 2015 to 2030 (ranging from 2.22% to 
2.36%).  This projection assumes that the natural increase and migration rates from 2030-2060 are 
not likely to duplicate those experienced during the severe economic downturn, but rather that 
natural increase and migration rates are more likely to return to rates closer to pre-recession norms. 

Table 5: Projected Growth and Migration Rates for Hall County (2000- 2012) 

Year 

OPB 2012 
Population 
Projections 

Natural 
Growth1 

Net 
Migration1 

Hall County 
Estimated 
Population 

Compound 
Annual 
Growth 
Rate2 

2010 179,684 --- --- --- N/A 
2015 201,310 --- --- --- 2.30% 
2020 226,172 --- --- --- 2.36% 
2025 252,433 --- --- --- 2.22% 
2030 282,164 --- --- --- 2.25% 
2035 --- 14,506 27,128 323,799 2.79% 
2040 --- 16,647 31,131 371,577 2.79% 
2045 --- 19,103 35,725 426,405 2.79% 
2050 --- 21,922 40,996 489,324 2.79% 
2055 --- 25,157 47,045 561,526 2.79% 
2060 --- 28,869 53,987 644,383 2.79% 

Notes:  
1. Calculations based on a net natural grow rate of 10.08% and a net migration rate of 18.53 % per 5-year period. 
2. Compound Annual Growth Rate over previous 5-year period. 
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COMPARISON TO OTHER METROPOLITAN AREA PROJECTIONS 

To evaluate the reasonableness of Hall County’s projections, population projections from two 
adjacent counties in the northern suburb of Atlanta have also been compiled. Forsyth and Gwinnett 
Counties were selected for this comparison because they are likely to have job growth and natural 
population increases similar to Hall County.  

Forsyth County is located west of Hall County and also borders Lake Lanier. Forsyth County’s 2010 
Census population is the closest to Hall County in all metro Atlanta area and the County has 
experienced similar growth since the 1990s as it becomes a bedroom community of the metro 
Atlanta area. Table 6 shows that the historical population from 1970-2010, projected population 
projections (2020-2040) and respective annual growth rates in 10-year increment. From 2020 – 
2040, the projected population is expected to increase by a compound annual growth of 3.86 – 
4.11%. Projections through 2060 are not available. 

Table 6: Population Projections – Forsyth County 

Year Population Projections 

Compound 
Annual 

Growth Rate1 

1970 16,928 N/A 
1980 27,985 5.16% 
1990 44,083 4.65% 
2000 98,407 8.36% 
2010 175,511 5.96% 
2020 256,307 3.86% 
2030 383,258 4.11% 
2040 573,089 4.11% 

SOURCES: CENSUS DATA: 1990-2010; GEORGIA OPB 2020-2030 PROJECTIONS;  
2040 PROJECTIONS: ATTACHMENT 1, STATE OF GEORGIA’S WATERSUPPLY REQUEST, JANUARY 11, 2013, GEORGIA EPD. 
1. Compound Annual Growth Rate over previous 10-year period. 

Gwinnett County is just south of Hall County and is the second largest county in the metro Atlanta 
area (following Fulton County). The explosive growth of Gwinnett County began in the 1980s and 
the county continues to enjoy a healthy growth in 2000-2010. Table 7 shows that the projected 
annual growth rates for 2020 to 2040 range from 2.23% to 2.38%. Projections through 2060 are not 
available. 
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Table 7: Population Projections – Gwinnett County 

Year Population Projections 

Compound 
Annual 

Growth Rate1 

1970 72,349 N/A 
1980 166,903 8.72% 
1990 352,910 7.78% 
2000 588,448 5.25% 
2010 805,321 3.19% 
2020 1,019,098 2.38% 
2030 1,270,020 2.23% 
2040 1,582,724 2.23% 

SOURCES: CENSUS DATA: 1990-2010; GEORGIA OPB 2020-2030 PROJECTIONS;  
2040 PROJECTIONS: ATTACHMENT 1, STATE OF GEORGIA’S WATERSUPPLY REQUEST, JANUARY 11, 2013, GEORGIA EPD. 
1. Compound Annual Growth Rate over previous 10-year period. 

POPULATION PROJECTIONS 2030-2060 

During the EIS population review, three options were considered for extrapolation to 2060. Figure 1 
shows the range of extrapolated population projections through 2060. Table 8 summarizes the 
growth rates and projected population for the three options. The following is a brief description of 
the three scenarios:  

• Option 1 – OPB Extended is based on the 2012 OPB projections for 2010-2030.  The 
average growth rate during this period is 2.3% in these projections.  For this option, the 
OPB projections were extrapolated using a steady annual growth rate of 2.3% for the 
period of 2035-2060. The projected 2060 population is 556,942 using this method. 

• Option 2 – Applicant’s Revision is based on OPB’s projections for 2010-2030; 
extrapolation for 2035-2060 is based on the assumption that a pre-recession growth 
rate of 2.79% will occur through 2060. The Applicant’s projected 2060 population is 
644,383 using this method. 

• Option 3 – ARC extended is based on Atlanta Regional Commission’s 2010-2040 
projections, extrapolated using a steady annual growth rate of 1.5% for the period of 
2035-2060. The projected 2060 population is 470,081 using this method. This is the 
most conservative scenario, and assumes that a full economic recovery to pre-2007 
level will not occur in Hall County. ARC is currently in the processing of revising the 
population projections that are the basis of this option to make them compatable with 
2010 Census data. 
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Table 8: Population Projections 2010-2060  

Year 

Option 1 - OPB Extended Option 2 - Applicant' s Revision Option 3 - ARC Extended 

Population 
Projections 

Growth 
Rate /  
5-yr 

Period 

Compound 
Annual 
Growth 

Rate 
Population 
Projections 

Growth 
Rate /  
5-yr 

Period 

Compound 
Annual 
Growth 

Rate 
Population 
Projections 

Growth 
Rate /  
5-yr 

Period 

Compound 
Annual 
Growth 

Rate 
2010 179,684 N/A N/A 179,684 N/A N/A 178,505 N/A N/A 
2015 201,310 12.0% 2.3% 201,310 12.0% 2.3% 209,943 17.6% 3.3% 
2020 226,172 12.4% 2.4% 226,172 12.4% 2.4% 241,381 15.0% 2.8% 
2025 252,433 11.6% 2.2% 252,433 11.6% 2.2% 268,268 11.1% 2.1% 
2030 282,164 11.8% 2.3% 282,164 11.8% 2.3% 295,155 10.0% 1.9% 
2035 316,024 12.0% 2.3% 323,799 14.8% 2.8% 320,651 8.6% 1.7% 
2040 353,947 12.0% 2.3% 371,577 14.8% 2.8% 346,147 8.0% 1.5% 
2045 396,420 12.0% 2.3% 426,405 14.8% 2.8% 373,670 8.0% 1.5% 
2050 443,991 12.0% 2.3% 489,324 14.8% 2.8% 403,382 8.0% 1.5% 
2055 497,269 12.0% 2.3% 561,526 14.8% 2.8% 435,456 8.0% 1.5% 
2060 556,942 12.0% 2.3% 644,383 14.8% 2.8% 470,081 8.0% 1.5% 
 
Figure 1: Population Projections 2010-2060 (Revised based on OPB 2012 Projections) 
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Based on these projections, Hall County’s 2060 population could range between 470,000 and 
644,383. 

SUMMARY AND CONCLUSIONS 

Between 2008 and 2010, both rates of natural increase and migration rates declined significantly in 
Hall County in comparison to the previous decade. The most recent Census estimates (March 2013) 
show that beginning in 2011 the net natural rate of increase may have rebounded to the pre-2007 
level, thus the Applicant’s assumption of a full recovery in rate of natural increase by 2030 is slightly 
conservative yet acceptable, given that there are only two years of estimates since 2010.  

The net migration also rebounded since 2009 but was at a slower pace than the recovery of natural 
increase rate. The Applicant’s assumption of a full recovery in 2030 and beyond is reasonable for the 
purpose of planning and for this EIS. This equates to a 17-year recovery period from current to 2030. 

Based on this analysis, the methodology used for population projections by the Applicant is deemed 
to be a reasonable approach and is appropriate for use in this EIS based on the following rationale:  

• Hall County is a local government with authorities and responsibilities to provide services to 
future residents, and Hall County wishes to plan for infrastructure that will support a full 
economic recovery by 2030 with pre-2007 growth rate for 2030-2060 

• Based on the rationale stated above, the resulting annual compound growth rate of 2.79% for 
2030-2060 used by Hall County is reasonable compared to major counties in the metro Atlanta 
area. 

Additionally, prior to submittal to the Corps, the Applicant submitted their final population 
projections, included in Table 9, along with supporting documentation to Georgia Environmental 
Protection Division (EPD). EPD, through an April 9, 2013 letter from Judson Turner, has also affirmed 
these projections as reasonable.  

Table 9: Final Hall County Population Projections 

Year Population  
2010 179,684 
2015 201,310 
2020 226,172 
2025 252,433 
2030 282,164 
2035 323,799 
2040 371,577 
2045 426,405 
2050 489,324 
2055 561,526 
2060 644,383 
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ATTACHMENT 1 

Review of Available Population Projection for Hall 
County, Georgia (PRE-OPB2012) 
January 2013 (Initial Draft) 
May 6, 2013 (Revision 1) 
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To  
Richard Morgan, Kathrine Freas (U.S. Army Corps of 
Engineers)  Pages 15 

CC  

Subject 
Review of Available Population Projections for Hall County, GA 
Glades Reservoir Environmental Impact Statement – Purpose and Need Support 
   

From AECOM 

Date 
January 7, 2013 (Initial Draft)  
May 6, 2013 (Revision 1)  

SUMMARY 

• Hall County 2010 population (census): 179,684. 
• The Applicant’s “initial” 2060 population projection: 833,333 – based on 2050 population 

projections prepared by Georgia Office of Planning and Budget (OPB) for regional water 
planning. The projections were published in March 2010, prior to 2010 census data being 
available.  

• AECOM reviewed the Applicant’s projection methodology and results, as well as other 
projections for Hall County for comparison, and the 2010 census data. 

• This memorandum was prepared prior to OPB’s 2012 population projections being made 
available to the public (January 2013).  

INTRODUCTION 

This technical memorandum documents the review of population projections for the development 
of the Glades Reservoir Environmental Impact Statement (EIS). The EIS team reviewed population 
projections submitted by Hall County (the Applicant) for the 404 permit application (Permit 
Application SAS-2007-00388) and other available Hall County population projections. The 
recommended population projections will be used to develop the water demand projections for the 
planning horizon of 2060 that will be the basis for evaluating long-term water supply alternatives for 
Hall County. 

A map of the proposed Glades Reservoir Water Supply Project is shown in Figure 1.  
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Figure 1. Vicinity Map, Proposed Glades Reservoir Water Supply Project, Hall County

 

Overview of Hall County’s Population Projections 

The Applicant’s projected population is based on the Georgia Governor’s Office of Planning and 
Budget’s (OPB) population projection for 2050, and extrapolated (by the Applicant) 10 years to the 
year 2060 (Year 2060 Water Needs Certification, 404 Permit Application, June 2011). OPB’s 
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population projection method is described in greater detail in the section titled “Review of Existing 
Population Projections Data.” The projection method as described by the Applicant is: 

“Assuming the growth rate in Hall County projected by OPB between the years 2040 and 2050 
continues to the year 2060, Hall County will have a 2060 population of 947,941[…]. A more 
conservative approach is to assume Hall County will experience half of the growth rate between 
2050 and 2060 that was projected by OPB for the period between 2040 and 2050[…].[T]his 
conservative extrapolation results in a 2060 population of 833,333[…].” 

BACKGROUND 

Hall County is located 35 miles northeast of Atlanta, Georgia, and was founded in 1818 as the 
trading center of Northeast Georgia. The City of Gainesville (Gainesville) serves as the County seat 
and is the largest city in Hall County. In addition to Gainesville, other incorporated towns include 
Clermont, Flowery Branch, Oakwood, Gillsville, Lula, Braselton, Buford, Oakwood, and Rest Haven. 
Table 1 shows the 2010 population breakdown of Hall County. Figure 2 shows the boundaries of 
municipalities in Hall County. 

Table 1. Hall County 2010 Population Breakdown 
Municipality 2010 Population1 

Hall County Total 179,684 
Gainesville 33,804 

Clermont 875 
Flowery Branch 5,679 

Oakwood 3,970 
Gillsville 235 

Lula 2,758 
Braselton 7,511 

Buford 12,225 
Oakwood 3,970 

Rest Haven 62 
1 From 2010 Census. 

  

http://www.georgiaencyclopedia.org/nge/Article.jsp?id=h-3517
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Figure 2. Municipalities in Hall County 
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Located in the foothills of the Blue Ridge Mountains, the western part of Hall County lies along the 
shore of Lake Sidney Lanier (Lake Lanier). Lake Lanier was created in 1956 when the U.S. Army Corps 
of Engineers constructed Buford Dam on the Chattahoochee River near Buford, Georgia. The 38,000-
acre Lake Lanier brings approximately 7.5 million visitors a year and contributes significantly to the 
economy of Hall County and the surrounding area.  

The U.S. census data for Hall County dates back to 1820 and is shown in 10-year increments in 
Figure 3. With its proximity to Atlanta and Lake Lanier, Hall County experienced significant growth 
during the last two decades. During the period of 1990 to 2010, the population nearly doubled from 
95,428 to 179,684, having an average growth rate of 44 percent per decade.  

Figure 3. U.S. Census Historical Population for Hall County, GA 

 

Traditionally, development in Hall County centered on Gainesville and other cities; however, in 
recent years, that trend has been replaced by rapidly suburbanized development. The majority of 
residential development occurs in the southernmost portion of the county, due in part to the 
proximity to Atlanta and Lake Lanier, good transportation facilities, and extension of Gwinnett 
County growth into Hall County. In recent years, significant, although scattered, development has 
occurred in both North and East Hall County. Commercial development continues to be focused in 
municipalities. The majority of industrial development is located in unincorporated Hall County and 
infrastructure such as sewer and transportation facilities are planned to continue the development 
of employment centers in the County.  

http://en.wikipedia.org/wiki/Foothills
http://en.wikipedia.org/wiki/Blue_Ridge_Mountains
http://en.wikipedia.org/wiki/Lake_Lanier
http://en.wikipedia.org/wiki/Army_Corps_of_Engineers
http://en.wikipedia.org/wiki/Army_Corps_of_Engineers
http://en.wikipedia.org/wiki/Chattahoochee_River
http://en.wikipedia.org/wiki/Buford,_Georgia
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Hall County, especially Gainesville, is known as the “poultry capital of the world”1 because of the 
presence of a large number of poultry processing plants; employment in poultry processing makes 
up about 10 percent of the total employment in Hall County. In addition, Hall County is Northeast 
Georgia's center for banking, industry, health care, and culture. Hall County is showing signs of 
rebounding from the 2008 recession, such as the approval of a Certificate of Need for the Northeast 
Georgia Regional Medical Center to build a new 100-bed hospital in Braselton2 and the opening of 
ZF Windpower’s 250,000-square foot headquarters.3 

REVIEW OF EXISTING POPULATION PROJECTIONS 

A literature search was conducted to locate existing sources of population projections; a summary of 
this review is provided below.  

Local and regional planning agencies, such as Georgia Mountains Regional Commission and the 
Atlanta Regional Commission, were contacted to help determine potential sources of population 
projections. The data evaluated include projections published in recent planning studies conducted 
by local and regional planning agencies, and projections prepared by government (state) and 
independent sources. The sources evaluated are presented below; links to the sources referenced in 
this technical memorandum are provided at the end of the document.  

• Georgia 2030 Population Projections by OPB 
• 2009 Water Supply and Water Conservation Management Plan by Metropolitan North 

Georgia Water Planning District (Metro Water District) 
• Plan 2040 by Atlanta Regional Commission (ARC) 
• Gainesville and Hall County Comprehensive Plan (2005) by Hall County 
• North Hall County Sewer System Master Plan by Hall County 
• Woods & Poole County Forecast by Woods & Poole Economics, Inc. 
• 2040 Metropolitan Transportation Plan by Gainesville-Hall Metropolitan Planning 

Organization (GHMPO) 

Table 2 summarizes the available population projections and detailed descriptions are provided 
below. http://www.gainesville.org/history  

                                                           
1 http://www.gainesville.org/history 
2 http://www.gainesvilletimes.com/archives/31088/ 
3 http://www.gainesvilletimes.com/archives/61238/ 

http://www.gainesville.org/history
http://www.gainesvilletimes.com/archives/31088/
http://www.gainesvilletimes.com/archives/61238/
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Table 2. Available Population Projections Summary 

Source of Projections Responsible Agency/ 
Organization 

Year 
Published Available Data Use of Projections 

Georgia 2030 Population 
Projections OPB March 2010 2010 to 2050 

State planning purposes (e.g. 
transportation planning, 
certificate of need, library 
funding, and water planning); 
EPD regional water plans 

2009 Water Supply and 
Water Conservation 
Management Plan 

Metro Water District May 2009 2015 to 2035 
Water supply and 
water/wastewater 
infrastructure planning 

Plan 2040 ARC February 2011 2010 to 2040 Regional planning 

Gainesville and Hall County Comprehensive Plan  

Demand-based 
Hall County, in 

collaboration with the City 
of Gainesville 

May 2005 1990 to 2030 
Not adopted, Policy-
influenced scenario was 
selected 

Policy-influenced 
Hall County, in 

collaboration with the City 
of Gainesville 

May 2005 2005 to 2030 County facilities planning 

Woods & Poole County 
Forecast 

Woods & Poole Economics, 
Inc. 2012 1969 to 2040 Long-term planning nationally, 

regional disaggregation 

2040 Metropolitan 
Transportation Plan GHMPO May 2010 2008 to 2040 Transportation and county 

facilities planning 

North Hall County 
Sewer System Master 
Plan 

Hall County June 2011 2000 to 2030 Sewer system planning in 
North Hall County 

Georgia Governor’s Office of Planning and Budget (OPB) – Statewide Water Planning 

Under state law, the OPB is responsible for preparing, maintaining and furnishing official 
demographic data for the state (OCGA 45-12-171). OPB’s 2030 population projections, published 
in March 2010, were developed by the Carl Vinson Institute of Government at the University of 
Georgia for a variety of state planning purposes such as transportation planning, certificate of 
need, library funding, and water planning. OPB used a cohort component model for their 
population projections. The cohorts included population by age, sex, race, and ethnic group. 
These cohorts were then analyzed according to three components: births, deaths, and 
migration. Births were calculated by taking into account the number of women of child bearing 
age and factoring in fertility rates. Deaths were calculated by taking into account average 
survival rates by cohort. Migration is the most dynamic component; the model calculates net 
migration by determining the change in the size of each cohort after natural changes based on 
births and deaths. 
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The 2030 population projections were extended through 2050 for Georgia’s state and regional 
water planning purposes (2009-2011). The projections considered extensive public input during 
the regional water planning process, including input from local governments, utilities, water 
planning councils and the general public. Some examples of public input include potential local 
developments and employment opportunities that could significantly alter population 
projections. The initial projections were released in mid-2009 for public comment and were 
revised based on the input received. The Director of the Georgia Environmental Protection 
Division, Allen Barnes, officially adopted the regional water plans in November 2011, which 
includes the official state population and water demand projections through 2050. 

Metropolitan North Georgia Water Planning District (Metro Water District) 

Hall County is a member of the Metro Water District, a 15-county regional water planning 
agency for the metro Atlanta area. District members are required to comply with the policies 
and recommendations listed in the Metro Water District’s three water resources management 
plans. The most recent Water Supply and Water Conservation Management Plan (to year 2035) 
was adopted by the Metro Water District in May 2009. The Hall County population projection 
used in the 2009 plan was extended from 2030 to 2035 based on the 2030 Population and 
Employment Forecasts adopted by the GHMPO in August 2007.  

Atlanta Regional Commission (ARC) 

ARC is the regional planning and intergovernmental coordination agency for the 10-county 
metro Atlanta area. The agency provides population projections for air quality permitting for a 
20-county metro Atlanta region, which includes Hall County, about every three years. As part of 
Plan 2040 (February 2011), ARC provided county population projections through 2040 in 10-year 
increments. These county-level projections were developed using the ARC Population and 
Employment Allocation Disaggregation tool, Traffic Analysis Zone Disaggregation (TAZD).  

The TAZD used a two-step disaggregation procedure to disaggregate ARC’s regional forecasts 
into traffic analysis zones to develop county-level populations. ARC’s region-wide forecasts were 
initially disaggregated into large planning regions (termed “super-districts”) which represents 
sub-county economic markets formed from 2000 Census tracts. These super-district projections 
were manually adjusted to match ARC’s expectation for growth, as well as the expectations of 
Atlanta’s stakeholder community. The super-district populations were disaggregated further to 
the parcel scale, estimating the likelihood of development using special factors such as major 
roads and intersections, land uses, and environmentally sensitive areas. Additional information 
regarding ARC’s population projections methodology can be found in ARC’s Small Area Socio-
Economic Forecast Traffic Analysis Zone Disaggregator Documentation. 

Hall County 
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Gainesville and Hall County Comprehensive Plan 

The Gainesville and Hall County Comprehensive Plan was adopted June 24, 2004, and 
amended May 12, 2005, by Hall County, in collaboration with the City of Gainesville. The 
plan presents two sets of population projections: demand-based and policy-influenced. 

The demand-based population forecast presents data in five-year increments from 1990 to 
2030. The projections were based on historic trends from 1970-2000 and 1990-2000 using 
two sets of regression analysis: one based on historic population figures going back to 1970 
in five year increments and one based on annual growth between 1990 and 2000. The 
demand-based population forecasts are based on an analysis of this data.  

The policy-influenced population forecast presents data in one-year increments from 2005 
to 2010 and five-year increments from 2010 to 2030. The projections were developed based 
on a capacity analysis of available land and the recommended land uses and densities 
established in the Land Use Element of the Gainesville and Hall County Comprehensive Plan. 
These policies reduce the total development capacity from the demand-based projections.  

North Hall County Sewer System Master Plan 

The North Hall County Sewer System Master Plan was published on June 15, 2011. This 
sewer system master plan compared existing population projections from the 2009 Metro 
Water District Water Supply and Conservation Management Plan and Gainesville and Hall 
County Comprehensive Plan. The growth rate used in the Gainesville and Hall County 
Comprehensive Plan demand-based projections was determined to be most appropriate for 
the study and this growth rate was applied to the 2000 Census data, as 2010 Census data 
was not available at the time the projections were developed. The demand-based 
projections were chosen for the sewer master plan because growth rates are expected to 
rise more steadily once the study area is sewered. Forecasts were provided through 2030.  

Woods & Poole Economics, Inc. 

Woods & Poole’s projections are developed using a top-down method based on employment 
and earnings projections. Variables such as income, earnings and employment by industry, and 
population are first forecasted for the total United States through 2040. The country is divided 
into 179 Economic Areas (EAs) and for each EA, employment projections are developed and 
earnings are estimated. Population projections are developed based on projected net migration 
rates, which were developed based on projected employment opportunities. Finally, 
employment, earnings, and population projections are repeated at the county level, using the 
EA projections and the control total. More information is provided in the Woods & Poole 2010 
Data Pamphlet for Hall County, GA. 

Gainesville Hall County Metropolitan Planning Organization 



Glades Reservoir EIS 
Draft Technical Memorandum: Revised Population Projections for Hall County, GA 

May 31, 2013 

U.S. Army Corps of Engineers, Savannah District  Appendix C-21 | P a g e  
Permit Application SAS-2007-00388 
Attachment 1 

The GHMPO is the intergovernmental transportation planning body for Hall County. The GHMPO 
conducts the Gainesville-Hall Transportation Study (GHTS), which is the federally mandated 
transportation planning process for the Gainesville Urbanized Area as identified in the 2000 U.S. 
Census. The GHMPO is administered through three committees: the Policy Committee 
(responsible for decision making), the Technical Coordinating Committee (provides technical 
recommendations on GHMPO plans and programs), and the Citizens Advisory Committee 
(provides recommendations from the public’s perspective on GHMPO’s plans and programs).  

GHMPO’s 2040 Metropolitan Transportation Plan (August 2011) includes a report entitled 
“SocioEconomic Data: 2008-2040 by Jurisdiction,” published May 14, 2010. This report presents 
population forecasts for Hall County through 2040. The model used to develop these projections 
prepared three growth “scenarios”; population was projected based on the estimated number 
of occupied houses and an average number of persons per household. The “medium” growth 
scenario was chosen for the Transportation Plan, which expects that the effects of the current 
recession will be improved, but not completely overcome by 2040. Forecasts were provided for 
every year from 2008 to 2040. The stakeholders and public were given opportunities to review 
the population projections and provide input throughout the planning process. 

The City of Gainesville Water Distribution and Treatment Systems Master Plan Update was 
published in November 2008 and extrapolated the population projections presented in 
GHMPO’s 2030 Long Range Transportation Plan, 2007 Update. GHMPO has since updated their 
projections, as outlined above. 

In addition, Hall County is a member of the Georgia Mountains Regional Commission (GMRC). 
GMRC has not updated the population projections recently and referred AECOM to the 
projections developed by GHMPO4.   

                                                           

4 Per Adam Hazell, Planning Director for the Georgia Mountains Regional Commission. 
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SUMMARY OF AVAILABLE POPULATION PROJECTIONS 

Figure 4 illustrates the population projection data reviewed. All data were published before 
December 2012. 

Figure 4. Existing Population Projections for Hall County, GA 

 

Based on AECOM’s review of the available population projections and the methodologies used to 
develop the projections, the projections by OPB and GHMPO are considered most suitable for long-
term water supply planning and for the Glades Reservoir EIS effort for the following reasons: 

1. These projections are up to date (both published in 2010) and considered the effects of the 
recent recession which began in late 2007. 

2. Both OPB and GHMPO’s projections incorporated extensive local trends and input from 
communities (local governments, planning and economic development authorities, and 
public participants) and employed detailed modeling, prepared by State or County planners 
and demographers. The projections have been widely reviewed and the review and 
involvement process were well-documented. 

3. The projections were adopted for the most recent regional water and transportation 
planning efforts: OPB’s projections were used for Georgia’s Regional Water Plans adopted 
by EPD in 2011; GHMPO’s projections were used in the 2040 Metropolitan Transportation 
Plan.  

Figure 5 compares OPB and GHMPO’s projections. Although the projection methodologies utilized 
by OPB and GHMPO were different, the resulting projections were relatively close.  
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Figure 5. Selected Population Projections 

 

Census Adjustment 

The OPB projections were developed prior to the release of 2010 Census data, and the projected 
2010 population (197,394) was higher than the actual population reported by the 2010 Census 
(179,684). It is recommended that the OPB projections be adjusted (by the difference of 17,710) 
to align with the 2010 Census data for Hall County. This was achieved by reducing the 
projections uniformly by 17,710 through 20505. Figure 6 shows the selected population 
projections after the adjustment to align with the 2010 Census. 

Planning Horizon 

A 50-year planning period is typically used for long-term water supply planning. Hall County used a 
50-year planning horizon for water supply, which required projections through 2060. Methodology 
for extension to 2060 will be discussed in a separate memorandum.  

                                                           
5 The 2010 Census reported Hall County’s 2010 population at 179,684. OPB’s projections estimated Hall 
County’s 2010 population at 197,394. OPB’s projections were reduced by 17,710 to account for this 
difference. 
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Figure 6. Selected Population Projections Adjusted for 2010 Census 
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Sources 

Atlanta Regional Commission, Cities & Towns: 2010 Yearbook of Growth and Change, 
http://documents.atlantaregional.com/infocenter/Cities_And_Towns_Report_2010.pdf 

Atlanta Regional Commission, Latest Forecasts for Population and Employment (to 2040), 
http://www.atlantaregional.com/about-us/the-region. 

Atlanta Regional Commission, Regional Snapshot, April 2011, 
http://www.atlantaregional.com/File%20Library/Info%20Center/Newsletters/Regional%20S
napshots/Population/RS_April_2011_Census.pdf 

Atlanta Regional Commission, Regional Snapshot, February 2011, 
http://www.atlantaregional.com/File%20Library/Info%20Center/Newsletters/Regional%20S
napshots/Forecasts/RS_Feb2011_Forecasts.pdf. 

Atlanta Regional Commission, Small Area Socio-Economic Forecast Traffic Analysis Zone 
Disaggregator Documentation, 
http://www.atlantaregional.com/File%20Library/Info%20Center/TAZD_Section_Draft_Nov2
010_2.pdf 

Carl Vinson Institute of Government, Georgia’s State Water Plan – Population and Employment: 
Methods of Projection, http://www.youtube.com/watch?v=csqcCwDEwGY&feature=relmfu 

Gainesville-Hall Metropolitan Planning Organization, SocioEconomic Data: 2008-2040 by 
Jurisdiction, May 14, 2010, 
http://www.ghmpo.org/files/pdfs/GHMPO/2040MTP_AppendixA_SEData2008to2040byJuri
sdiction.pdf. 

Gainesville-Hall Metropolitan Planning Organization, 2040 Metropolitan Transportation Plan, August 
2011, http://www.ghmpo.org/files/pdfs/GHMPO/2040MTP.pdf 

Georgia Governor's Office of Planning and Budget (OPB), Georgia 2030 Population Projections, 
http://www.georgialibraries.org/lib/construction/georgia_population_projections_march_2
010.pdf 

Georgia Trend, Gainesville/Hall County: Having it Both Ways, October 2010, 
http://www.georgiatrend.com/October-2010/Gainesville-Hall-County-Having-It-Both-Ways/ 

Georgia Trend, Gainesville/Hall County: Keeping it Up, October 2011, 
http://www.georgiatrend.com/October-2011/Gainesville-Hall-County-Keeping-It-Up/  

Hall County, Gainesville and Hall County Comprehensive Plan - Population Element, May 2005, 
http://www.hallcounty.org/files/pdfs/devserv/HCCP/PopulationAmendDocument.pdf 
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Hall County, Gainesville and Hall County Comprehensive Plan – Land Use Element, May 2005, 
http://www.hallcounty.org/files/pdfs/devserv/HCCP/LanduseAmendDocument.pdf 

Hall County 404 Permit Application for Glades Reservoir, Year 2060 Water Needs Certification, June 
2011, http://www.gladesreservoir.com/404-permit-application. 

Hall County Department of Public Works & Utilities, North Hall County Sewer System Master Plan, 
June 15, 2011. 

Metropolitan North Georgia Water Planning District, Water Supply and Water Conservation 
Management Plan, May 2009, http://www.northgeorgiawater.com/plans/water-supply-
and-water-conservation-management-plan. 

United States Census Bureau, "2010 Demographic Profile Data" for Hall County, GA, 
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_1
0_DP_DPDP1. 

United States Census Bureau, "Population of Counties, Earliest Census to 1990", 
http://www.census.gov/population/www/censusdata/pop1790-1990.html. 

United States Census Bureau, "Profile of General Demographic Characteristics: 2000" for Hall 
County, GA, 
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_0
0_SF1_DP1&prodType=table. 

Woods & Poole Economics, Inc., Woods & Poole County Forecast for Hall County, GA, 
http://www.woodsandpoole.com/index.php. 
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APPENDIX D 
TECHNICAL MEMORANDUM – WATER USE, CONSERVATION ANALYSIS, 

AND DEMAND FORECASTS 
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AECOM 404.965.9600 tel 
One Midtown Plaza, Suite 500 404.965.9605 fax 
1360 Peachtree Street, NE 
Atlanta, GA   30309 DRAFT Memorandum www.aecom.com 

Richard Morgan, Kathrine Freas (U.S. Army Corps of
 
To Engineers, Savannah District) Pages 143
 

Glades Reservoir Environmental Impact Statement— Water Use, 
Conservation Analysis, and Demand Forecasts Subject 

From AECOM 

November 11, 2013 (Revised 
Date August 24, 2015) 

INTRODUCTION 

This technical memorandum presents the 2060 water demand forecast developed for the Glades 
Reservoir Environmental Impact Statement (EIS). The document is organized as follows: 

•	 Review of existing water supply sources in Hall County, including a summary of withdrawal 
permits and the Hall County-City of Gainesville 2006 Intergovernmental Agreement on Lease 
and Management Agreement Concerning the Hall County Water System 

•	 Analysis of production and distribution, billing records, and current conservation programs 
that form the basis for the demand forecast 

•	 Demand forecast methodology, assumptions, and results 

Population projections, also a critical component of the water demand forecast, are documented in 
a separate technical memorandum (AECOM, May 2013). The demand forecast will be used by the 
U.S. Corps of Engineers (Corps) to assess Project Need for the permit application submitted by Hall 
County (Permit Number SAS-2007-00388) pursuant to Section 404 of the Clean Water Act (33 U.S.C. 
1344). 

CURRENT WATER SUPPLY SOURCES 

Hall County’s water supply sources include both surface water and groundwater. Surface water has 
been the county’s primary water supply source since the construction of the Riverside Water 
Treatment Plant (WTP) in 1953. Currently, surface water comprises approximately 95% of Hall 
County’s total water supply.  The City of Gainesville Public Utilities Department (GPUD) is the 
county’s primary surface water provider. 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Surface Water 

Lake Lanier 

Lake Lanier is Hall County’s primary water supply source. Lake Lanier is the largest and farthest 
north of a series of five Corps reservoirs on the Apalachicola-Chattahoochee-Flint (ACF) River 
System. The City of Gainesville has a withdrawal permit allowing monthly average withdrawals up to 
30 million gallons per day (mgd) and maximum daily withdrawals up to 35 mgd. 

Cedar Creek Reservoir System 

The Cedar Creek Reservoir System was completed in August 2005 to serve the portion of Hall 
County’s service area that lies in the Oconee River basin. It comprises the Cedar Creek Reservoir and 
the downstream North Oconee River intake, and is designed and approved for an annual average 
ultimate dependable yield of 7.3 mgd. It is currently permitted for a monthly average withdrawal of 
2.0 mgd and a maximum daily withdrawal of 2.5 mgd. Hall County is permitted to pump a maximum 
daily quantity of 20 mgd from the North Oconee River for storage in the Cedar Creek Reservoir. No 
water is currently being withdrawn from the Cedar Creek Reservoir; an intake structure and a water 
treatment facility have been designed, but not constructed. 

Table 1 presents a list of non-farm surface water withdrawal permits in Hall County. 

Table 1. Existing Non-Farm Surface Water Withdrawal Permits in Hall County 

River Basin Permit Holder 
Permit 
Number 

Source 
Water 

Permit 
Limit Max 
Day (mgd) 

Permit 
Limit 

Monthly 
Average 

(mgd) Comments 

Chattahoochee City of Gainesville 069-1290-05 Lake Sidney 
Lanier 35.0 30.0 Primary water supply 

for Hall County 

Chattahoochee LLI Management 
Company, LLC 069-1205-01 Lake Sidney 

Lanier 0.6 0.6 Private local system 

Chattahoochee 
LLI Management 
Company, LLC 
(Pine Isle) 

069-1205-02 Lake Sidney 
Lanier 0.6 0.6 Private local system 

Chattahoochee Milliken & Co. – 
New Holland Plant 069-1203-01 Unnamed 

Spring 0.360 0.320 Private business 
system 

Oconee Hall County 069-0301-04 North Oconee 
River 20.0 20.0 

Source water for the 
pumped-storage 
Cedar Creek 
Reservoir (see permit 
069-0301-05) 

Oconee Hall County 069-0301-05 Cedar Creek 
Reservoir 2.5 2.0 

An intake structure 
has been constructed 
but no pumps have 
been installed for 
withdrawing water 
from the reservoir 

Source: Georgia Environmental Protection Division, May 2013 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Groundwater 

In addition to Gainesville’s municipal water system, the cities of Lula and Flowery Branch offer 
limited municipal water service through groundwater well systems, and the remainder of residents 
are supplied by privately owned groundwater wells. Groundwater availability was evaluated in a 
separate technical memorandum prepared by AECOM, which estimated groundwater availability for 
the area at up to 4.7 mgd. 

Table 2 presents a list of non-farm groundwater withdrawal permits in Hall County. A list of all 
permitted farm withdrawals is included in Attachment 1. 

Table 2. Existing Non-Farm Groundwater Withdrawal Permits in Hall County 

Permit Holder Permit Number Aquifer 

Permit Limit 
Yearly/Monthly 
Average (mgd) Comments 

Fieldale Farms 
Corporation 069-0002 Crystalline Rock 1.2 Private industry 

City of Flowery 
Branch 069-0003 Crystalline Rock 0.7 Municipal water source 

Pilgrim’s Pride 
Corporation of 
Delaware 

069-0004 Crystalline Rock 0.3 Private industry 

City of Lula 069-0005 Crystalline Rock 0.5 Municipal water source 
Source: Georgia Environmental Protection Division, May 2013 

Existing Intergovernmental Agreements 

In January 2006, Hall County and the City of Gainesville entered into the Hall County-Gainesville 
Intergovernmental Lease and Management Agreement Concerning the Hall County Water System. 
Prior to the 2006 agreement, the City of Gainesville owned and operated a water treatment and 
distribution system, and Hall County owned and operated a separate water distribution system. 
Under the intergovernmental agreement, Gainesville and Hall County agreed to operate the two 
systems as one, with Hall County permanently dedicating a long-term lease of the Hall County water 
distribution system to Gainesville “to facilitate state permitting for efficient operations and to 
provide for responsible accountability of the water system” (2006 agreement). 

Under this agreement, Gainesville assumes the financial, operational, maintenance, management, 
and capital improvement responsibilities required to operate the combined system. The agreement 
also stated: 

“All facilities constructed and customers added to the system after the execution of the agreement, 
regardless of which party pays the cost of said facilities, shall be dedicated to and therefore owned 
by Gainesville. On the annual anniversary of execution of the agreement, Hall County 
automatically transfers ownership of 1/25th of the system to Gainesville such that upon 
completion of the twenty five year term of the agreement, the full ownership of the system will 
have been transferred to Gainesville.” 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

There have been some discussions over the ownership of the withdrawal permit for the Cedar Creek 
Reservoir System. The city and county governments have been working together to resolve this 
issue. 

HISTORICAL WATER PRODUCTION AND USE 

Currently, the majority of Hall County residents receive their drinking water through the City of 
Gainesville’s municipal water service. The GPUD operates two WTPs: Riverside, located in the 
middle of Hall County, and Lakeside, located in south Hall County. Figure 1 shows the locations of 
the existing WTPs and Figure 2 shows the water distribution system service area. Table 3 is a 
summary of plant production data for both plants for 2004 – 2012. 
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Water Use, Conservation Analysis, and Demand Forecasts 

Figure 1. Hall County Intakes, Storage, and Treatment Plants 
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Figure 2. Water Distribution System Serving Gainesville and Hall County (October 2012) 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Table 3. Existing GPUD Water Production (2004-2012) 

Year 
Riverside 

(AAD mgd) 
Lakeside 

(AAD mgd) 

Total Pumped 
to System 

(AAD mgd) 
2004 11.2 7.1 18.3 
2005 10.7 7.7 18.4 
2006 11.4 8.2 19.6 
2007 11.1 8.3 19.4 
2008 8.6 8.0 16.6 
2009 8.6 8.2 16. 8 
2010 8.8 8.8 17.6 
2011 10.1 7.6 17.7 
2012 8.7 8.5 17.2 
AVERAGE 9.9 8.0 18.0 

Source:  GPUD
 
AAD = Annual Average Day; mgd = million gallons per day
 

The GPUD has produced an average of 18.0 mgd on an Annual Average Day (AAD) during the time 
period of 2004 through 2012 for the greater Hall County service area. The annual production has 
fluctuated from a high of 19.6 mgd in 2006, to a low of 16.6 mgd in 2008, when the region was in a 
Level IV drought. A comparison of rainfall to production is plotted in Figure 3. As a result of the 2007 
- 2008 droughts, the state implemented a total 
outdoor watering ban from late September 
2007 to 2008 in the northern third of Georgia. 
Additionally, permanent odd-even day outdoor 
watering restrictions were implemented that 
have reduced overall water use in the following 
years. The odd-even watering day restrictions 
impact the number of days during the week that 
a homeowner can use outdoor irrigation, 
assigning them three authorized days each week 
based on their street address. 

Water Use and Conservation Assumption for 
this EIS 

Since the GPUD is the largest water provider for 
the EIS study area, the water use assessment 
focuses on data provided by this agency. Given 
that these data are the best available, trends 
identified by the data will be used to extrapolate 
water use across the county. In addition, the 
GPUD is responsible for implementing water 
conservation measures in its service area. As its 
service area continues to expand to serve future 
customers in Hall County, GPUD’s system 
management and conservation programs will be 
implemented in the majority of the study area 
for this EIS. 
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Water Use, Conservation Analysis, and Demand Forecasts 

Figure 3. Water Production vs. Annual Rainfall (2004 – 2012) 
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Sources: 

Water production data - Gainesville Department of Public Utilities 
Rainfall data - NOAA National Climatic Data Center, Asheville NC; Site 093621, Gainesville, Georgia 

Types of Water Use/Account Summary 

The “Demand Side Management Least Cost Planning Decision Support System” (DSS) model used for 
this study was previously used for the Metropolitan North Georgia Water Supply and Water 
Conservation Management Plan. This model included detailed billing and production data for Hall 
County through 2006. To update the model for this EIS, billing data for fiscal years 2007 to 2012 
(provided by GPUD) were analyzed based on account categories and are summarized in Figures 4 
and 5. Detailed account information can be found in Attachment 2. This information was used to 
analyze types of water use (such as residential, commercial, and industrial) and per capita water use 
calculations. 

For the GPUD, the fiscal year runs from October 1st to September 30th. As of Fiscal Year 2012, there 
are a total of 46,732 customer accounts, and of these accounts, 8,566 (or 18%) are customers within 
the city limits, and 38,166 (or 82%) are outside the city limits. The majority of the GPUD’s water 
customers - 89% of total accounts - are residential in nature. 
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Water Use, Conservation Analysis, and Demand Forecasts 

Figure 4. GPUD Account Distribution 
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Note: GPUD provided billing records by Fiscal Year (FY) and their billing system FY runs from October 1 – September 30. 

Figure 5. GPUD Water Accounts by Category (FY2012) 
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While almost 90% of GPUD accounts are residential, residential water use amounts to about 43% of 
the total water billed in FY2012. Industrial use accounts for 33% of the total water billed in the 
service area in FY2012, contributed by a small number of poultry processing facilities and other high 
water consumption business accounts. GPUD reported that about 40-45% of their total system 
water use is by four major industrial/commercials users: three poultry processing facilities (billed as 
industrial customers) and the hospital (billed as a commercial account).   Water use at the poultry 
processing facilities is regulated by the U.S. Department of Agriculture (USDA), as currently over six 
gallons of water is required to disinfect a bird per current disinfection techniques. Figure 6 
summarizes water use by account category for FY2012. The summary is based on total billed water 
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Water Use, Conservation Analysis, and Demand Forecasts 

quantity (revenue water); non-revenue water (NRW) is not included in this figure. NRW is discussed 
in the following section. 

Figure 6. GPUD Water System Use (Billed Quantity) Summary by Account Category (FY2012) 
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Non-Revenue Water 

NRW is defined as the total water in the system 
(including water produced and imported) minus the 
total billed consumption. 

NRW includes both real losses or volumes lost 
through all types of leaks up to the point of 
customer metering, and apparent losses or 
unauthorized consumption, including all types of 
metering inaccuracies and systematic data handling 
errors in customer billing operations and 
adjustments. 

Total raw water withdrawal from Lake Lanier and 
total billed (revenue water) quantities provided by 
the GPUD were used to calculate the NRW. Figure 7 
shows the process by which water is conveyed from 
the source to the end use, and where NRW occurs 
in the system. 

Non-Revenue Water (NRW) 

The International Water 
Association/American Water Works 
Association (IWA/AWWA) identifies NRW as 
the total water in the system (including 
water produced and imported) minus the 
total billed consumption, or as water that 
does not provide revenue to the local water 
provider. NRW has the following 
components: 

•	 Unbilled authorized consumption 
•	 Apparent losses (water theft and 

metering inaccuracies) 
•	 Real losses (from transmission 

mains, storage facilities, distribution 
mains or service connections) 
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Water Use, Conservation Analysis, and Demand Forecasts 

Figure 7. Water System Diagram 

Ref: Metropolitan North Georgia Water Planning District, Water Supply and Conservation Management Plan, 
May 2009 

FY2012 GPUD water system statistics, including 2012 NRW percentages, are included in Table 4. 
Reduction of NRW has become an important operational goal for most utilities in recent years; leak 
reduction and meter replacement programs are implemented to reduce water loss in the system 
and to improve system efficiency. Details regarding NRW reduction will be discussed in the “Water 
Conservation Analysis” section. 

Table 4. GPUD Water System Statistics (FY2012)1 

Description FY 2012 
Total county population (census) 185,416 
Population served by GPUD 126,948 
Annual Average Day (AAD) withdrawal from Lake Lanier (mgd) 18.2 
Total pumped to system, AAD-mgd 17.7 
Revenue water, % of total withdrawal 84% 
Non-revenue water (NRW), % of total withdrawal 16% 
Overall per capita water use (gpcd2) - excluding NRW 120 
Total system per capita water use (gpcd2) - including NRW 143 
1 from GPUD FY2012 Annual Report 
2 gallons per capita per day 

Per Capita Water Use 

Per capita water use is the amount of water used by an average person in a given day; per capita 
water demand is expressed in gallons per capita per day (gpcd). For the baseline system calculations, 
total system per capita was used. Total system per capita water use is calculated by dividing the 
total water withdrawal quantity (including NRW) by the total population served. The calculation of 
overall per capita in this EIS excludes the NRW. 

Based on FY2012 system-wide usage, the current total system per capita water use is calculated to 
be 143 gpcd. Figure 8 provides a water use snapshot by account category for FY2012. 
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Water Use, Conservation Analysis, and Demand Forecasts 

Figure 8. FY2012 Per Capita Water Use by Account Category (gpcd & percentage) 
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Source: FY2012 City of Gainesville Public Utilities Department Annual Report 

WATER CONSERVATION PLANS 

The City of Gainesville PUD has had an active water conservation program for over a decade. This 
section summarizes the city’s existing water conservation programs, current plumbing codes and 
conservation requirements, and the city’s implementation efforts.  Additional details, obtained 
during meetings and staff interviews are in Attachment 3. 

Current Water Conservation Plan 

The city’s Water Conservation Plan was initially approved on March 1, 2000 by the Georgia 
Environmental Protection Division (EPD), and the city submits updates to this plan every five years. 
The most recent Water Conservation Plan Progress Report (May 2015, see Attachment 5) 
documented the city’s recent water use, conservation programs, and achievements in water 
conservation. Notable recent achievements include: 

•	 Receiving the “Water First Community” designation (the city is one of eighteen communities 
in Georgia to receive this designation) 

•	 Expansion of two water reclamation facilities to increase the return of highly treated 
reclaimed water to Lake Lanier 

In addition to the Water Conservation Plan and Progress reports, the city also publishes annual 
reports that detail water production and customer account information, as well as results of system 
maintenance programs such as meter replacement, leak detection, and repair programs. Updates 
subsequent to the 2015 Water Conservation Plan Progress Report and the Gainesville PUD FY2012 
Annual Report are summarized below. 
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Water Use, Conservation Analysis, and Demand Forecasts 

Conservation Rate Structure 

The City of Gainesville has implemented a 3-tier conservation rate structure in which rates increase 
based on usage. Irrigation rates are billed separately from indoor water usage and rates outside the 
city limits are twice as high as those inside the city limits. Table 5 illustrates the city’s 2015 rate 
structure. 

Table 5. City of Gainesville Water System Rates (effective January 2015) 
Block Consumption Inside City Limits Outside City Limits 
Residential 
1 0-10 ccf1 $2.53 $5.06 
2 11-18 ccf1 $3.16 $6.32 
3 > 18 ccf1 $5.06 $10.12 
Commercial & Multifamily (based on percent of annual average) 
1 <125% $2.53 $5.06 
2 >125% - 200% $3.16 $6.32 
3 > 200% $5.06 $10.12 
Irrigation 
3 All $5.06 $10.12 
General Industry 
Per hundred cubic feet $2.53 $45.06 

1 hundred cubic feet 

WATER LOSS REDUCTION AND LEAK DETECTION EFFORTS 

In addition to demand-side conservation efforts such as education, outreach, and rebate programs, 
the city also has several supply-side efficiency management programs to reduce NRW, or water loss 
in the system. GPUD’s water loss reduction program is summarized in Table 6. 
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Table 6. City of Gainesville Water Loss Reduction Program 
Type of Loss Abatement Program 

Real Losses: Volumes lost through all types of leaks up 
to the point of customer metering (from transmission 
mains, storage facilities, distribution mains or service 
connections) 

• Leak Detection Program 
• Pressure Zone Management 
• Speed and Quality of Leak Repairs 
• Pipe Rehabilitation & Replacement/Infrastructure & 

Asset Management 
• Conservation Efforts 
• Remote Monitoring and SCADA Systems 
• Material Specifications 
• Hydraulic Modeling 

Apparent Losses: Unauthorized consumption, including • Fire Line Tracking & Investigations 
all types of metering inaccuracies and systematic data • Customer Meter Accuracy/Data Transfer/Handling Errors 
handling errors in customer billing operations and • Theft Policy and Prevention (Hydrant Locks) 
adjustments • Meter Sizing and Meter Flow Measurement Capabilities 

• Billing Policy & Standard Operation Protocols 
• Tracking of Account Adjustments 

Among the programs above, the city’s meter replacement and leak detection programs have been 
designed and implemented to optimize system efficiency through the reduction of NRW. These two 
programs have the largest impact on water loss reduction; therefore, additional details are provided 
below. 

Meter Replacement Program 

AECOM staff interviewed Kevin Purcell in the City of Gainesville’s Engineering and Construction 
Services Division in March 2013 to gain additional details on the city’s ongoing meter replacement 
program. 

The GPUD began their meter replacement program in 2003 concurrently with a galvanized pipe 
replacement program. In 2003-2004, the city upgraded about 1,500 meters each year. Beginning in 
2005, the GPUD stepped up the program, replacing 3,000 – 3,500 meters each year through 2012. 

In FY 2014, the City of Gainesville completed their 12-year meter replacement and read technology 
project. All manual-read meters have been replaced with Sensus’ RadioRead® or FlexNet™ meter 
reading technology. These meters, combined with GPUD billing software, makes the utility aware of 
potential leaks through consumption alerts – accounts are flagged when consumption 
uncharacteristically spikes or a meter runs constantly throughout the day. Customers are alerted of 
potential leaks via customer service contact. 

GPUD is working towards a system where consumers can set their own alerts – individual customers 
could then set a usage threshold that would trigger a call or e-mail, so customers can be active in 
their conservation measures. 

Leak Detection Program 

AECOM staff interviewed Joey Leverette, GPUD’s Distribution and Collection System Manager, in 
April 2013 to gain additional details on GPUD’s ongoing leak detection program. 
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GPUD’s 2012 Annual Report states that GPUD maintains approximately 1,344 miles of water mains. 
The GPUD began a leak detection program in 2010. The program has one staff person, a technician 
that devotes about 60% of his time to conducting leak detection surveys. For the surveys, the 
technician uses a Metrotech Correlator, a tool that measures sounds made by leaking pipes. Water 
escaping through a leak in a pressurized pipe, creates a sound which travels into both directions on 
the pipe. This sound is recorded by two sensors attached to the pipe, valves, and hydrants, which is 
amplified and transmitted to the correlator. The equipment compares both signals and calculates 
the exact distance to the leak from the signal delay. 

The GPUD water service area is comprised of 44 valve maintenance zones. These zones also are 
utilized as survey zones for the leak detection program. The correlator is left at strategic locations 
within the survey zone for a specified time period (a night or a weekend), and then data is 
downloaded back in the office to analyze for leaks. Based on the results, the correlator may be 
moved to a more precise location to better locate the leak, or moved to another location in the 
survey zone. The May 2015 Water Conservation Plan Progress Report indicates the approximately 
75 percent of the water system has been checked for leaks, with approximately one new square 
mile of the system checked daily.The GPUD ultimately hopes to survey the entire service area by 
inspecting zones on a rotational basis. There has been no identifiable pattern to the leaks located; 
the leaks have been located in random areas around the service area in a mix of land use scenarios. 
Program summaries are listed in Table 7. 

Table 7: Leak Detection Program Results 

Calendar 
YEAR 

Number of Leaks 
Found 

Gallons 
Recorded/Recovered 

Production Costs 
Savings* 

2010 7 1,260,160 $2,696.40 

2011 27 16,910,000 $36,187.40 

2012 26 20,626,061 $44,139.64 

2013 27 9,659,080 $20,670.26 

2014 19 10,442,880 $22,348.02 

5-YEAR TOTAL 106 58,898,181 $126,041.72 
Source: May 2015 

The GPUD has staff on hand to quickly respond to identified leaks and has indicated that most of the 
leaks found have been relatively small. Their service lines are reasonably new (installed in the 90s), 
and ductile iron pipe and copper service lines are in use system-wide, which they believe has 
resulted in low quantities of identified leaks. 
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PLUMBING CODES AND OTHER CONSERVATION REQUIREMENTS 

In addition to billing and production data and population forecasts, the water demand forecasts are 
based on implementation of various national, state, and regional conservation requirements and the 
impact of plumbing codes. Implementation efforts relate to compliance with current and future 
plumbing codes and conservation measures required by the Metropolitan North Georgia Water 
Planning District (Metro Water District) and the Georgia Water Stewardship Act. These requirements 
and the Stewardship Act are discussed in more detail below. 

State Requirements-International Plumbing Code 

The Georgia State Minimum Standard Codes are based on the International Plumbing Code, 2006 
Edition. The city adopted the International Plumbing Code consistent with the state requirements 
and the requirements in the Federal Energy Policy Act of 1992 (as amended in 2005). The 
International Plumbing Code of 2006 requires that fixtures meeting the following standards be 
installed in new buildings: 

• Toilet – 1.6 gal/flush (gpf) maximum 
• Urinals – 1.0 gpf maximum 
• Showerhead - 2.5 gal/min at 80 psi 
• Residential Faucets – 2.2 gal/min at 60 psi 
• Public Restroom Faucets - 0.5 gal/min at 60 psi 
• Dishwashing pre-rinse spray valves – 1.6 gal/min at 60 psi 

Replacement of fixtures in existing buildings is also governed by the Federal Energy Policy Act that 
requires only devices with the specified level of efficiency (shown above) be sold since 2006. The net 
result of the plumbing code is that new buildings constructed since 2006 have more efficient fixtures 
and old inefficient fixtures are being replaced with new, more efficient models. 

In addition to the plumbing code, the U.S. Department of Energy regulates appliances such as 
residential clothes washers. Regulations to make these appliances more energy efficient have driven 
manufacturers to dramatically reduce the amount of water these efficient machines use. Generally 
horizontal axis washing machines use 30 to 50% less water than conventional models (which are still 
available). 

Additionally, the Georgia Department of Community Affairs (DCA) has published annual Georgia 
Amendments to the 2006 International Plumbing Code. The Hall County Code of Ordinances (Section 
15.10.020) indicates that any amendments or future editions of the International Plumbing Code are 
automatically incorporated into the County Code once DCA makes them effective. 

Regional Requirements-Metropolitan North Georgia Water Planning District 
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Hall County and the City of Gainesville are part of the Metro Water District. As of 2010, the Metro 
Water District Water Conservation Program includes 19 measures and the timetables for 
implementation. Measures 1-12, described in Section 5 of the Water Supply and Water 
Conservation Plan, were adopted in 2009; measures 13-19 were added to the plan as an 
amendment in December 2010. As a member of the Metro District, Hall County and the GPUD are 
required to comply with its programs. 

The city’s compliance with Metro Water District requirements are reviewed and summarized in 
Table 8, based on information available in the city’s Water Conservation Plan Progress Report, 
programs described on the city’s website, and interviews with city staff. 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Table 8: Implementation Status of Metro Water District Conservation Measures 
Metro Water District Measures City of Gainesville 

Conservation pricing Three (3) tiered conservation rate structure in place since January 20081. 
Rates are updated annually; Table 5 summarizes the 2013 rates. 

Replace older, inefficient plumbing 
fixtures 

Plumbing Retrofit Program ($75 per toilet retrofitted) was implemented in 
2007. The program was expanded in 2008 to include government and 
institutional water customers. Both 1.6 and 1.28 gpf toilets were eligible prior 
to January 1, 2011. However, beginning January 1, 2011, only 1.28 gpf toilets 
were eligible [note: Metro Water District deadline is by 20141]. 

Pre-rinse spray valve retrofit education 
program 

City completed a pre-rinse spray valve case study of local restaurants in 
2006-2007. Education program is ongoing. 

Rain sensor shut-off switches on new 
irrigation systems 

Implemented in 2005, based on state legislation. Additionally, irrigation 
meters are billed at the highest tiered block rate1. 

Sub-unit meters in new multifamily 
buildings 

Implemented August 2009, per the city’s Code of Ordinances (Section 5-2-2, 
see Attachment 4). All water to be furnished to newly constructed or 
renovated multi-tenant buildings, within or out-of-city limits, will be sub-
metered at each unit. 

Assess and reduce water system leakage Leak Detection Program, initiated in FY101 (see Leak Detection Section for 
additional details). 

Residential water audits City provides free home water assessments2. 

Low-flow retrofit kits for residential users City provides retrofit kits available to water customers upon request. 

Commercial water audits City provides free commercial water assessments2. 

Education and public awareness 

City has been awarded numerous times for their education and public 
awareness initiatives1,2: 
• 2009 Fox McCarthy Water Wise Award (Georgia Water Wise Council) 
• 2009 “Water First” designation (State of Georgia Department of 

Community Affairs) 
• 2009 GAWP Public Education Award for Overall Program of the Year 
• 2009 Adopt-a-Stream Watershed Award (Georgia Adopt-A-Stream) 
• 2011 Georgia Rivers Alive Best Cleanup Award (Rivers Alive, Georgia 

EPD Watershed Protection Branch) 
• 2011 Watershed Award- Best in Education from Adopt-A-Stream 

(Georgia Adopt-A-Stream) 
• 2011 Adopt-A-Stream Best in Action Award went to Conservation 

Crusader (Georgia Adopt-A-Stream) 
• 2011 GAWP Public Education Award for Overall Program of the Year 

Ongoing education and public awareness programs include (see Attachment 
3 for additional details): 
• Rain barrel workshops (on average 2-3 times a year) 
• Annual rain barrel decorating contest for middle and high schools (5 

contests held since 2009) 
• Water violator hotline to report violations of the outdoor water 

restrictions/outdoor watering schedule 
• Online “Find-a-Leak” workshops 
• Online “Find-a-Leak” video from “the Saving Water Partnership” 

(http://www.gainesville.org/find-a-leak-videos) for toilet leaks, indoor 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Metro Water District Measures City of Gainesville 
faucets, outdoor faucets, and outdoor spigot frost protection 

• Involvement in Metro Water District Technical Coordinating and Public 
Education Committees, Georgia Association of Water Professionals 
(GAWP), and Georgia Water Wise Council (GWWC) 

• Outreach effort to encourage industries to reduce water use and recycle 
• Outreach effort to promote WaterSmart and low maintenance 

landscaping plans 
• Presentations in local schools and community groups 
• Conservation Crusader – the City’s “superhero” who visits elementary 

students and adults to spread the word about the importance of water 
conservation 

• Drinking water and water reclamation facility tours 
• Staff work with students on water conservation projects 
• Distribution of water conservation literature, videotapes, workbooks, and 

presentations to residents and local schools 
• Inclusion of conservation measures on water bills 
• Participation in public forums through local broadcast media to discuss 

water conservation measures 

Install high efficiency toilets and high 
efficiency urinals in government buildings 

High efficiency toilets and high efficiency urinals have been installed in all 
government buildings (2011 – 2013). 

New car washes to recycle water 
Implemented in August 2010 per the city’s Code of Ordinances (Section 5-2-
3, see Attachment 4): all new commercial car wash facilities permitted and 
constructed after January 1, 2011 with in-bay and conveyor car washes shall 
install operational recycled water systems. 

Expedite existing programs to identify 
and reduce both real and apparent water 
losses3 

City has implemented a water loss prevention program that uses smart 
meters, leak detection surveys, and pressure regulation. 

Multifamily high efficiency toilet rebate 
program3 

Plumbing Retrofit Program ($75 per toilet retrofitted) was implemented in 
2007. The program was expanded in 2008 to include government and 
institutional water customers. Currently only 1.28 gpf or less High Efficiency 
Toilets (HET) are eligible. Rebate is only available for buildings constructed 
prior to 1993 and for toilets with 3 gpf or greater. A site inspection must be 
scheduled before the new toilets are installed. 

Install meters with point of use leak 
detection3 

As of March 15th 2013, 69% of the city service area has been converted to 
point of use meters with leak detection (see Meter Replacement Section for 
more details). 

Require private fire lines to be metered3 All private fire lines are metered and beginning January 2013 usage is billed. 

Maintain a water conservation program3 

The city employs water conservation staff and has refocused efforts to 
address conservation issues more programmatically within the Environmental 
Monitoring section of the Public Utilities Department Environmental Services 
Division1. 

Water waste policy to reduce outdoor 
water waste Program in development. 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Metro Water District Measures City of Gainesville 

High efficiency plumbing fixtures 
consistent with state legislation 

The city is currently under the International Plumbing Code of 2006, 
Georgia amendments. 

including 

1 Based on information found in the City of Gainesville Water Conservation Progress Report (March 2015)
 
2 Based on programs described on the City of Gainesville’s website (http://www.gainesville.org/outdoor-water-use
schedule)

3These measures are only required by the water systems that receive their water supply directly from Lake Lanier or the
 
Chattahoochee River; this includes Hall County. Rebate requirements:
 
http://www.gainesville.org/fullpanel/uploads/files/commercial-multifamily-plumbing-rebate-information.pdf 

Water Stewardship Act 

Senate Bill 370 (SB 370) was enacted in 2010 and is commonly known at the Water Stewardship Act. 
This act established state requirements relating to water conservation. Local governments are 
required to restrict outdoor water use and enforce the updated plumbing code, which includes high-
efficiency flow specifications for plumbing fixtures, sub-meter installations in new multi-unit 
buildings, and high-efficiency cooling towers in new construction. In addition, public water systems 
are required to submit a water system audit to EPD. 

The city’s current programs are compared to the requirements of SB 370 (Table 9), based on 
information available in the city’s Water Conservation Plan Progress Report, programs described on 
the city’s website, and interviews with city staff. Table 9 shows that the city is in compliance with SB 
370. 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Table 9: Implementation Status of SB 370 Conservation Measures 
SB 370 City of Gainesville 
Public water systems to begin preparing water system 
audit and water loss detection program and report 
results to EPD. Water loss audit: <10,000 served by 
1/1/2012, all others by 1/1/2013 

The city initiated a proactive leak detection program to control 
losses in the water system in FY10. The city submitted its first 
Water Loss Audit to EPD in FY12. 

Adopt outdoor watering ordinance (restricted between 
the hours of 10 a.m. and 4 p.m. with exemptions) by 
1/1/2011. 

Effective June 2, 2010, daily outdoor landscape watering is only 
allowed between the hours of 4 p.m. and 10 a.m. per Section 5-
2-99 of the Gainesville Code of Ordinances. 

Amend local building codes by 7/1/2010 to require 
sub-metering for all newly constructed multi-unit 
residential, industrial and retail buildings 

Implemented August 2009, per the city’s Code of Ordinances 
(Section 5-2-2): all water to be furnished to newly constructed or 
renovated multi-tenant buildings, with or without the city limits, 
will be sub-metered at each unit. 

Amend local building codes by 7/1/2010 to require 
high efficiency plumbing fixtures in all new 
construction. 

Toilets ≤ 1.28 gpf 
Urinals ≤ 0.5 gpf 
Showerheads ≤ 2.5 gpm 
Bathroom faucets ≤ 1.5 gpm 
Kitchen faucets ≤ 2.0 gpm 

The city is currently under the International Plumbing Code 2006, 
including Georgia amendments as they become effective per 
DCA. The 2012 Georgia Amendment requires high efficiency 
plumbing fixtures as outlined in SB 370. 

Amend local building codes by 7/1/2010 to require 
high-efficiency cooling towers in new industrial 
construction. 

The city is currently under the International Plumbing Code 2006, 
including Georgia amendments. The 2012 Georgia Amendment 
requires high efficiency cooling towers as outlined in SB 370. 

Future Conservation Strategy 

EPA Region 4 has released Guidelines on Water Efficiency Measures for Water Supply Projects in the 
Southeast that will be used for the review of permit proposals for reservoir projects under Section 
404 of the CWA. These guidelines were assessed and summarized with a checklist in Table 10. 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Table 10: EPA Water Efficiency Evaluation Checklist 
Sustainable Water 

Management Practice Strategy Strategy Minimums 
Strategy Met 
(Y/N) 

(1) Better Management (a) Develop water 
consumption reduction 
goals 

Must have reduction goals, discussion of 
water efficiency measures that will be 
implemented to meet the goals, a 
schedule for meeting the goals, and a 
method to track progress. 

Y 

(b) Increase public 
understanding 

Must have a public awareness program 
that consists of more than just inserts in 
the monthly bill. 

Y 

(c) Involve water users in 
decisions 

Must have a written policy of how water 
users will be involved in decision-making 
processes. This policy should include how 
users’ comments/concerns will be 
addressed. 

N 

(2) Pricing for Efficiency (a) Full price costing 
Must demonstrate that the full cost of 
operating, maintaining, and improving the 
system is accounted for in the rate 
structure. 

Y 

(b) Conservation pricing Must have a rate structure that 
encourages water conservation. Y 

(3) Efficient Water Use (a) Stop leaks 
Must have an active leak detection and 
correction program that demonstrates 
progress in reducing water loss. 

Y 

(b) Meter all water users 
Must have a program for metering 
individual users, such as multifamily 
residential units and individual commercial 
operations. 

Y 

(c) Build smart for the 
future 

Must have requirements for new buildings 
and new landscapes to be water efficient 
(WaterSense fixtures and irrigation 
systems). 

Y 

(d) Harvest rainwater for 
nonpotable use 

Must have strong incentives for rainwater 
harvesting for new and existing facilities. 

N, but do hold 
educational 
workshops on 
rainwater 
harvesting 

(e) Retrofit all buildings Should have at least one program which 
provides ordinance or incentives for 
retrofits of existing buildings. 

Y 

(f) Landscape to 
minimize water waste 

Should have at least one program which 
provides incentives for minimizing 
irrigation needs for existing landscapes. 

N, but do have 
“WaterSmart” 
demonstration 
garden 

(4) Watershed Approaches 
(a) Develop water 
budget/instream flow 
study 

Should conduct an instream flow study for 
any water body proposed for reservoir 
impacts. 

Y, part of EIS 

(b) Seek opportunities for 
wetlands restoration 

Y, part of EIS and 
incorporated into 
existing 
development 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Sustainable Water 
Management Practice Strategy Strategy Minimums 

Strategy Met 
(Y/N) 

(c) Seek opportunities for 
groundwater recharge 

N/A (the GPUD’s 
focus has been to 
return reclaimed 
water to Lake 
Lanier) 

(d) Evaluate 
opportunities for use of 
treated wastewater 

Should provide information on the 
availability of reclaimed wastewater; the 
cost-benefit of using treated wastewater in 
lieu of potable water for appropriate uses 
such as irrigation and recharge where it is 
available; and any areawide studies on 
the potential for developing reclaimed 
wastewater. If the water utility also owns 
and operates the wastewater utility, an 
area-wide study on the potential use 
should be initiated. 

Y, GPUD returns 
most wastewater 
to Lake Lanier 
(source) for 
indirect reuse, but 
Hall County does 
have a small 
water reuse 
network 

(e) Evaluate 
opportunities for use of 
treated graywater 

Should provide information on any state 
restrictions to reuse of graywater. If no 
statewide restrictions exist, local barriers 
to graywater reuse should be investigated 
and guidelines should be developed to 
allow reuse of treated graywater in 
appropriate situations. 

N (GPUD’s focus 
has been to return 
reclaimed water 
to Lake Lanier) 

(f) Ensure the source 
water is protected 

Should have a source water protection 
plan in place. An additional plan should be 
developed for any sources under 
development. 

Y 

Potential Future Conservation Measures 

Additional conservation measures based on the EPA Region 4 guidelines are included below for 
consideration in the EIS Alternatives Analysis. Water savings from conservation measures will be 
modeled using a demand forecast model that is an end use model, which breaks down total water 
production to specific water end uses, allowing for detailed criteria to be considered when 
estimating future demands. These additional conservation measures will be modeled alongside 
existing measures to estimate future demand forecasts throughout the planning horizon of 2060. 
Further details are discussed in the “Demand Forecasts” section in this memo. 

One potential future measure includes adoption of rigorous water loss reduction goals. The GPUD’s 
current goal is to reduce NRW (water loss) to 12.2% of total withdrawal by 2025; this goal is 
considered reasonable for the next 10-12 years, as the GPUD’s current NRW is approximately12%. 
With the GPUD’s ongoing water loss reduction programs, the Gainesville/Hall County system might 
consider extending their goal to maintain the 12.2% rate throughout the 2060 planning horizon. 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Additional Future Conservation Measures 

Demand Side Management Least Cost Based on the guidelines assessment and information 
Planning Decision Support System presented, additional future conservation measures for (DSS Model) 

consideration include: 
The DSS model prepares long-range water 

• Create incentive program for rainwater demand projections at a very detailed level. 
harvesting for new and existing facilities (less The purpose of the extra detail is to enable 
quantifiable and not included in the DSS model) a more accurate assessment of the impact 

•	 Provide incentives for minimizing irrigation of water efficiency programs on demand. 

needs for existing landscapes (already included The DSS model breaks down total water 
in the DSS model) production (water demand in the service 

•	 Consider establishing a written policy of how area) to specific water end uses such as 
water users will be involved in decision-making toilets, faucets, shower, clothes washers, 
process. This policy should include how users’ leaks, irrigation, etc. The end-use approach 
comments/concerns will be addressed (less allows for detailed criteria to be considered 

quantifiable and not included in the DSS model) when estimating future demands, such as 
the effects of natural fixture replacement, •	 Consider “retrofit at reconnect” ordinances for 
plumbing codes, and conservation efforts.older buildings (building constructed prior to
 

1993)
 

DEMAND FORECASTS 

Hall County’s (Applicant’s) Stated Water Needs 

Hall County included a baseline population projection of 833,333 by 2060 in their initial Section 404 
Permit application. However, these population projections have since been revised based on 2010 
census tabulations and 2013 Georgia Office of Planning and Budget (OPB) projections. Based on the 
April 18, 2013 memo to the Corps, the Hall County revised their 2060 population projection to 
644,383. 

Hall County indicated within their revised population projections that they intend to implement 
additional water conservation measures to reduce system-wide per capita usage to 120 gpcd by 
2060. Based on this memo, Hall County requested that their “2060 water needs projection should 
be adjusted to 77.3 mgd (644,383 people at 120 gpcd).” Table 11 shows existing permitted water 
sources within Hall County. The county assumes for the purpose of this permit application that the 
allocation from Lake Lanier (to the City of Gainesville) will remain steady at 18 mgd and that no 
additional allocation from Lake Lanier will be granted. 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Table 11. Summary of Existing Water Supply Sources and Hall County 2060 Water Demand Projections 
(all values shown are based on annual average daily basis) 

Quantity (mgd) 
Existing Water Supply Sources 

Groundwater 2.0 
Lake Lanier 18.0 
Cedar Creek Reservoir 7.3 
Total Available Supply 27.3 

Projected Future Demand 
Hall County 2060 Projected Water Demand 77.3 
Source:  Hall County Revised Population Projections, April 18, 2013 (memo to the Corps) 

Corps’ Demand Forecast 

The DSS model is used to develop future water demands and assess water conservation measures 
for this EIS. This model assessed water conservation measures discussed in this memo, and 
incorporated these measures to forecast future water demands through 2060. The DSS model, 
developed by Maddaus Water Management, has been used for the development of the Metro 
Water District’s Water Supply and Water Conservation plans (2003 and 2009). The model for Hall 
County from the 2009 Metro Water District Plan was obtained and updated with recent data, 
including 2007 – 2012 production and billing data, the 2010 Census, and updated population 
projections. 

The DSS model is an end-use model that breaks 
down total water production (water demand in 
the service area) to specific water end uses such 
as toilets, faucets, or irrigation. The end-use 
approach allows for detailed criteria to be 
considered when estimating future demands, such 
as the effects of natural fixture replacement, 
plumbing codes, and conservation efforts. 

To forecast urban water demands using the DSS 
model, customer billing data was obtained from 
the GPUD for the period of 2007-2012 (pre-2007 
data was already incorporated into the Metro 
District model). The billing data was reconciled 
with available demographic data to characterize 
the water usage for each customer billing category 
in terms of number of users per account and per 
capita water use. The billing data was further 
analyzed to approximate the split of indoor and 

Hall County has stated that they intend 
to implement additional water 
conservation measures to reduce 
system-wide per capita usage to 120 
gpcd by 2060; however, the Section 404 
Permit Application did not include any 
documentation or calculations 
supporting how this could be achieved. 
Therefore, this EIS includes a detailed 
demand forecast modeling effort to 
evaluate potential savings based on 
water conservation measures. 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

outdoor water usage in each customer billing category, by using average March useage to represent 
indoor use, since outdoor use at this time is minimal. The indoor/outdoor water usage was further 
divided into typical end uses for each customer billing category. Published data on average per-
capita indoor water use and average per-capita end use have been combined with the number of 
water users to calibrate the volume of water allocated to specific end uses in each customer billing 
category. Other non-residential categories of use were analyzed separately, such as food processing 
and more general commercial and industrial customer use. Average daily commercial/industrial and 
public water use was expressed on a gallons per account or gallons per employee basis. 

To project future water needs, the DSS model incorporates ongoing and proposed future 
conservation measures to determine what the future per capita water use may be for the county. 
This usage factor is multiplied by the projected population that will need public water supplies from 
Gainesville/Hall County to determine the total 2060 water need. 

The DSS model uses two distinct approaches - “top-down” and “bottom-up.” The model calculates 
indoor and outdoor anticipated demands for each of the customer categories: single-family 
residential, multifamily residential, commercial, industrial, food processing, and self 
supplied/individual well users, as in shown in Figure 9. The “top-down” approach breaks out overall 
water usage by total consumed/billed, by customer category, and by indoor and outdoor usage. The 
“bottom-up” approach examines the frequency of use for a particular end use (such as toilets, 
showers, faucets, etc.) and aggregates them to total water usage for each customer category. Figure 
10 details the how internal single family residential water usage for Hall County was broken down 
into typical end uses. 
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Water Use, Conservation Analysis, and Demand Forecasts 

Figure 9. Water Use Model Methodology 

Source: Metropolitan North Georgia Water Planning District, Water Supply and Conservation Management Plan, May 2009 
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Water Use, Conservation Analysis, and Demand Forecasts 

Figure 10. Hall County Single Family Internal Water Uses 

Residential Internal Water Use 

17.6% 
4.4% 

19.5% 

21.0% 

3.0% 

16.0% 

10.4% 
8.1% 

Toilets Baths 

Showers Faucets 

Dishwashers Laundry 

Other Int. Leakage 

To calibrate the DSS model, the two approaches have been adjusted and reconciled as needed. Hall 
County’s specific conditions were calibrated using this approach, and then the model was used to 
forecast 2060 water demands and to assess demand with implementation of the water conservation 
measures. 

Table 12 shows the key parameters used in the DSS model. The parameters having the most 
dramatic effect on future demands are the natural replacement rate of fixtures, how residential or 
commercial future use is projected, and finally, the percent of estimated real water losses. The key 
to using the model is the baseline water use, which in this case is a 6-year average (2007-2012). An 
average approach is used to normalize the weather’s impacts on water use in any given year (see 
Figure 11). The risk of using a single year of data that can be a high or low water use year because 
of drier or wetter than average year, special watering ban, or economic situation can be 
“normalized” by using a multiple year average. For this demand forecast, the year 2010 was selected 
to be the baseline year and the average condition of 2007-2012 was used to generate the baseline 
conditions. 

U.S. Army Corps of Engineers, Savannah District Appendix D-28 | P  a  g e  
Permit Application SAS-2007-00388 



 
 
 

                              
 

     

   
    
       

    
     

        
        

   

  
  

  
  
  

  
   

    

  
  

  
  
  

  
   

    

        
 

       
 

   
    

         
      

     
       

     

     
      

 

Glades Reservoir EIS 
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Water Use, Conservation Analysis, and Demand Forecasts 

Table 12. List of Baseline Demand Projection Parameters for DSS Model 

Parameter Model Input Value, Assumptions, and Key References 
Model Start Year 2010 
Water Demand Factor Years (Base Years) Average of Years: 2007-2012 
Peak Day Factor 1.40 
Unaccounted for Water in the Start Year 15.9% 
Population Projection Source Source: Census, OPB and Hall County Data 
Number of Water Accounts for Start Year 61,121 

Distribution of Water Use Among Categories 

Single Family: 38.1% 
Multifamily: 6.5% 
Commercial: 10.6% 
Industrial: 8.1% 
Irrigation: 1.2% 
Food Processing: 23.3% 
Self Supplied: 12.1% 

Indoor Water Use by Category 

Single Family: 85% 
Multifamily: 95% 
Commercial: 75% 
Industrial: 83.3% 
Irrigation: 0% 
Food Processing: 81% 
Self Supplied: 85% 

Natural Replacement Rate of Fixtures 

Residential toilets: 2% (1.28 gpf toilets), 2% (1.6 gpf and higher 
toilets) 
Commercial toilets: 2% (1.28 gpf toilets), 2% (1.6 gpf and higher 
toilets) 
Residential showers: 4% 
Residential clothes Washers: 6.7% 

A 2% replacement rate corresponds to 50-year life of a new fixture. 
A 6.67% replacement rate corresponds to 15-year washer life based 
on “Bern Clothes Washer Study, Final Report” Energy Division, Oak 
Ridge National Laboratory, for U.S. Department of Energy, March 
1998, Internet address: www.energystar.gov 

Future Residential Water Use Increases based on population growth 
Future Non-Residential Water Use Increases based on employment growth 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Figure 11. Baseline Demand Projection Assumptions for DSS Model 
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Using these baseline assumptions, the DSS model developed water demand projections to the year 
2060. This model incorporated information from: 

•	 Hall County’s validated population projections 
•	 data provided by the GPUD staff including historical water use, past conservation efforts and 

water system account billing information 
•	 International Plumbing Code conservation efforts 
•	 regional and statewide conservation efforts described in this memo 
•	 aggressive NRW goals 

A total of three scenarios were modeled and their descriptions are as follow: 

•	 Scenario 1: Baseline Water Demand - based on GPUD water system data provided (2007 – 
2012) and incorporates existing conservation levels that could be achieved through 
continued implementation of the International Plumbing Code of 2006 (state’s minimum 
requirements). 

•	 Scenario 2: Water Demand with Additional State and Regional Conservation Measures 
uses the baseline water demand and estimates additional conservation levels that could be 
achieved through continued implementation of the International Plumbing Code of 2006, 
the Metropolitan North Georgia Water Planning District conservation requirements, and the 
Georgia Water Stewardship Act requirements. This scenario assumes that the existing NRW 
(expressed as % total withdrawal) will be reduced to 12.90% by 2025 (equivalent of 0.20% 
reduction of NRW per year) and continued implementation of maintenance programs (leak 
reduction/repair and meter replacement) to maintain a steady NRW at 12.90% through 
2060. 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

•	 Scenario 3: Water Demand with Additional NRW Reduction - uses the baseline water 
demand and estimates additional conservation levels that could be achieved through 
continued implementation of the International Plumbing Code of 2006, the Metropolitan 
North Georgia Water Planning District conservation requirements, and the Georgia Water 
Stewardship Act requirements. Additionally this scenario assumes that the existing NRW will 
be reduced to 12.09% by 2025 (equivalent of 0.25% NRW reduction per year through 2025) 
and continued implementation of maintenance programs (leak reduction/repair and meter 
replacement) to maintain a steady NRW at 12.09% through 2060. 

A summary of all water conservation measures modeled can be found in Table 13, and NRW 
parameters for the DSS modeling effort are detailed in Table 14. 

Table 13– Summary of Water Conservation Measures Modeled 

Conservation Measure 
Scenario 

1 
Scenario 

2 
Scenario 

3 
Establish conservation rates X X 
Rain-sensor shut off device on irrigation controllers X X 
Multifamily sub-metering requirement X X 
Water loss reduction (NRW reduction) X X 
Residential water surveys/audits X X 
Low flow showerhead & aerator distribution X X 
Commercial water audits X X 
Water conservation public education program X X 
High Efficiency Toilet (HET) rebates (single family and 
multifamily) X X 

Installation of HETs and high efficiency urinals in 
government buildings X X 

Irrigation meters pricing X X 
Require car washes to recycle water X X 
Meter replacement – point of use leak detection X X 
Meter private fire lines X X 
Water waste policy adoption X X 
Implementation of high efficiency plumbing X X X 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Table 14. NRW Parameters for DSS Modeling Scenarios 
NRW as % of Total Withdrawal 

Scenario 2010 2025 2060 Assumptions 

1 15.9% 15.9% 15.9% 
• Continued implementation of plumbing fixtures 

meeting International Plumbing Code 
• Maintaining constant NRW (15.9%) through 2060 

2 15.9% 12.90% 12.90% 

• High efficiency plumbing fixtures 
• State and regional conservation measures 
• 0.20% reduction in NRW per year through 2025, 

maintain constant NRW 2025 through 2060 

3 15.9% 12.09% 12.09% 

• High efficiency plumbing fixtures 
• State and regional conservation measures 
• 0.25% reduction in NRW per year through 2025, 

maintaining constant NRW 2025 through 2060 

The results of the DSS model are included in Figures 12 through 15 and Tables 15 through 17. The 
projected conservation savings is shown respective to the GPUD customer categories for modeling 
scenarios 1 and 2 in Table 16 and Figures 12 and 13.  The modeling indicates the system-wide water 
need will range from approximately 72 to 77 mgd in 2060, under various conservation scenarios. 
The total system per capita usage is estimated to range from approximately 112 to 120 gpcd by 
2060, using the projected population of 644,383. 

Based on this analysis, Hall County’s projected 2060 demand of 77 mgd is closest to Scenario 1, with 
continued implementation of the International Plumbing Code. Scenario 2 reflects current regional 
and state conservation and plumbing code requirements with a reasonably aggressive NRW 
reduction goal through 2060. This results in a projected 2060 demand of 73 mgd. Scenario 3 is most 
aggressive among the three scenarios with a NRW reduction goal higher than Gainesville’s current 
goal of reduction to 12.2% by 2025. However, this only results in approximately an additional 1 mgd 
of savings (compared to Scenario 2), with projected 2060 demand of 72 mgd. 

CONCLUSIONS 

For this EIS, it is recommended that Scenario 2 (projected 2060 demand of 73 mgd) be used as the 
Corps’ 2060 demand forecast for Hall County and for developing the basic Project Need. This 
scenario represents implementation of all existing state and regional conservation measures and 
plumbing codes, and a reasonably aggressive NRW reduction goal based on current implementation 
result. Scenario 3 has a more aggressive NRW reduction target and will be incorporated in the 
Alternative Analysis. 

Table 15. Total System Water Demand with Conservation Savings Projections 

Water Demands (mgd) 2012 2017 2022 2027 2032 2037 2042 2047 2052 2057 2060 
Scenario 1 24.8 27.4 30.3 33.5 37.6 42.7 48.5 55.0 62.6 71.4 77.1 
Scenario 2 24.4 26.4 28.6 31.3 35.0 39.8 45.3 51.5 58.7 67.1 72.5 
Scenario 3 24.3 26.0 27.8 30.3 33.9 38.5 43.9 49.8 56.8 64.9 70.2 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Table 16. 2012 Total System Water Demand with Conservation Savings Projections by Category 

Consumer Category 
2012 Water Demand 2060 Water Demand 

mgd % mgd % 
Single Family 8.0 32% 31.4 41% 

Multifamily 1.6 6% 6.7 9% 
Commercial 2.3 9% 14.3 19% 
Industrial 1.6 7% 5.5 7% 
Irrigation 0.3 1% 0.9 1% 
Food Processing 4.6 19% 4.6 6% 
Self Supplied 2.4 10% 1.4 2% 
Non-Revenue Water 4.0 16% 12.3 16% 
Total 24.8 100% 77.1 100% 
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Glades Reservoir EIS 
November 11, 2013 

Water Use, Conservation Analysis, and Demand Forecasts 

Figure 12. Projected Water Demand with Conservation Savings Projections by Category – Scenario 1 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Figure 13. Projected Water Demand with Conservation Savings Projections by Category – Scenario 2 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Figure 14. Projected Water Demand with Conservation Savings Projections 
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Figure 15. Per Capita Water Demands with Conservation Savings Projections 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

SOURCES 

City of Gainesville, Water and Sanity Sewer Rates and Policies (brochure) January 2013, 
<http://www.gainesville.org/fullpanel/uploads/files/rate-brochure-0113-00001.pdf>. 

City of Gainesville, Water Conservation & Outdoor Water Resources 
<http://www.gainesville.org/outdoor-water-use-schedule>. 

City of Gainesville, Public Utilities Department Annual Report, 2012. 

City of Gainesville, Water Conservation Plan Progress Report, May 2015. 

Environmental Protection Agency Region 4 Guidelines on Water Efficiency Measures For Water 
Supply Projects in the Southeast 6-21-2010. 

Georgia Senate Bill 370, “Water Stewardship Act, 2010,” 
<http://www.gaepd.org/Files_PDF/Water/sb370.pdf>. 

Hall County – Gainesville Intergovernmental Lease and Management Agreement Concerning the 
Hall County Water System, January 2006. 

Metropolitan North Georgia Water Planning District, Water Supply and Water Conservation 
Management Plan, May 2009 (amendments through June 2011), 
<http://www.northgeorgiawater.com/plans/water-supply-and-water-conservation
management-plan>. 

DSS MODEL REFERENCES 

American Water Works Association Research Foundation, Commercial and Institutional End Uses of 
Water, 1999. 

American Water Works Association Research Foundation, Residential End Uses of Water, 1999. 

California Urban Water Conservation Council, Cost and Savings Study, April 28, 2005. 

Consortium for Efficient Energy <www.cee1.org>. 

Koeller & Company, High Efficiency Plumbing Fixtures - Toilets and Urinals, July 23, 2005. 

U.S. Census, 2010. 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

ATTACHMENT 1 

Georgia EPD – Permitted Farm Withdrawals in Hall 
County 
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Glades Reservoir EIS 
August 24, 2015Water Use, Conservation Analysis, and Demand Forecasts 

River Basin 
Permit Holder 
(Farm/Corporation) 

Permit Holder 
(Individual) Permit ID Permit Type Acreage Aquifer 

GW Total 
Rate (GPM) 

Surface Water 
Source 

SW Total 
Rate (GPM) 

Chattahoochee Jimmy A Echols A00-069-0011 Groundwater 40 Crystalline 80 

Oconee John Wieland 
Homes A01-069-0011 Surface 

Water 180 Sherwood Creek 1400 

Oconee John Wieland 
Homes A01-069-0012 Surface 

Water 0 Mulberry River 700 

Chattahoochee Lanier Village Estates Inc A01-069-0013 Groundwater 75 Crystalline 70 
Chattahoochee Lanier Village Estates Inc A01-069-0014 Groundwater 75 Crystalline 45 
Chattahoochee Aiken Real Estate LP A02-069-0015 Groundwater Crystalline 75 

Oconee Reunion Golf Club Steve Connally A08-069-0016 Groundwater 125 Crystalline 
Rock 130 

Oconee Reunion Golf Club Steve Connally A08-069-0017 Groundwater 125 Crystalline 
Rock 230 

Oconee J W Craven A11-069-0018 Surface 
Water 16 Candler Creek & 

Catfish Pond 600 

Oconee Atlas Farms of Georgia Inc A88-069-0001 Surface 
Water 80 Mulberry River 800 

Chattahoochee Jimmy A Echols A89-069-0002 Surface 
Water 25 Hagen Creek 250 

Chattahoochee Jimmy A Echols A89-069-0003 Groundwater 32 Crystalline 
Rock 50 

Chattahoochee Jimmy A Echols A89-069-0004 Groundwater 20 Crystalline 
Rock 30 

Oconee Crystal Farms Inc A89-069-0005 Surface 
Water 0 SCS Lake 1000 

Oconee Chickopee Woods Area Park 
Commission A89-069-0006 Surface 

Water 160 Redwine Creek 
(#3) 450 

Oconee Royal Lakes Ltd LLC A90-069-0007 Surface 
Water 100 Lake Victoria 1200 

Oconee Scott Lee Snare A91-069-0008 Surface 
Water 5 Unnamed Pond 60 

Oconee Crystal Farms Inc A91-069-0009 Groundwater 0 Crystalline 
Rock 75 

Chattahoochee J Marlin Smith A91-069-0010 Groundwater 0 Crystalline 
Rock 215 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

ATTACHMENT 2 

GPUD Water Account Summaries 

2007 – 2012 
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Glades Reservoir EIS 
August 24, 2015 

Water Use, Conservation Analysis, and Demand Forecasts 

Gainesville GPUD Water System Account Summary by Category (FY2007 – FY2012) 

Category FY07 FY08 FY09 FY10 FY11 FY12 
Inside City - Commercial 1,819 1,762 1,744 1,712 1,718 1,711 
Inside City - Fireline Meter -- 1 -- -- -- 2 
Inside City - General Industry 106 88 87 87 85 85 
Inside City - Irrigation-Commercial 170 142 86 115 129 142 
Inside City - Irrigation-Res 44 47 32 50 45 52 
Inside City - Multi Family 510 501 505 500 498 489 
Inside City - Single Family Residential 6,287 6,067 5,970 5,989 6,021 6,086 
Outside City - Commercial 1,653 1,658 1,670 1,679 1,680 1,690 
Outside City - Fireline Meter 3 3 -- 33 58 59 
Outside City - General Industry 151 147 148 156 141 136 
Outside City - Hydrant Meter 46 76 75 68 69 77 
Outside City - Irrigation-Commercial 212 199 122 150 165 170 
Outside City - Irrigation-Res 13 9 4 8 9 10 
Outside City - Multi Family 454 461 463 459 470 464 
Outside City - Residential 35,311 34,968 35,050 35,271 35,332 35,560 

Totals 46,779 46,129 45,956 46,277 46,420 46,732 

Inside City 8,936 8,608 8,424 8,453 8,496 8,566 
Outside City - 37,843 37,521 37,532 37,824 37,924 38,166 
Total Accounts 46,779 46,129 45,956 46,277 46,420 46,732 

Note: Fiscal year for the GPUD billing system runs from October 1st to September 30th. 

Gainesville GPUD Water System Usage Summary by Category (MG) 
FY2007 – FY2012 

FY07 FY08 FY09 FY10 FY11 FY12 
Class (MG) (MG) (MG) (MG) (MG) (MG) 

Inside City - Commercial 535 410 378 396 389 404 
Inside City - Fireline Meter -- 0.003 -- -- -- --
Inside City - General Industry 1,180 1. 1,118 2. 1,057 3. 999 4. 1,133 5. 1,044 
Inside City - Irrigation-Commercial 53 39 12 23 40 56 
Inside City - Irrigation-Res 7 6 3 4 6 7 
Inside City - Multifamily 293 264 -- 240 249 250 
Inside City - Single Family Residential 403 373 326 331 342 346 
Outside City - Commercial 385 365 352 339 313 353 
Outside City - Fireline Meter 0.01 0.03 -- 0.24 1.53 1.06 
Outside City - General Industry 590 533 536 673 656 745 
Outside City - Hydrant Meter 18 17 17 18 13 13 
Outside City - Irrigation-Commercial 81 53 22 41 59 56 
Outside City - Irrigation-Res 2.42 1.13 0.17 0.98 1.19 1.02 
Outside City - Multifamily 174 163 155 150 146 139 
Outside City - Residential 2,277 2,074 1,861 1,969 2,037 1,982 

Totals 5,999 5,416 4,959 5,183 5,385 5,399 

Inside City 2,472 2,210 2,016 1,992 2,159 2,108 
Outside City - 3,527 3,206 2,944 3,191 3,226 3,291 
Total Usage 5,999 5,416 4,959 5,183 5,385 5,399 
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August 24, 2015Water Use, Conservation Analysis, and Demand Forecasts 

ATTACHMENT 3 

GPUD Additional Conservation Documentation 
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AECOM 404.965.9600 tel 

One Midtown Plaza, Suite 500 404.965.9605 fax 

1360 Peachtree Street, NE 

Atlanta, GA 30309 

www.aecom.com 

DRAFT Memorandum
 

Richard Morgan, Katie Freas (U.S. Army Corps of 

To Engineers) Pages 9
 

CC Meeting Attendees (see page ) 

Glades Reservoir Environmental Impact Statement (EIS) Hall County/City of 
Subject Gainesville Coordination Meeting – Meeting Summary for August 26, 2013 

From	 AECOM 

Date	 September 18, 2013 

This memorandum summarizes the discussion and conclusions of the subject meeting. The purpose 
of the meeting was to obtain information from the Applicant (SAS-2007-00388) that will be useful in 
developing the range of alternatives associated with the Glades EIS. The meeting was called by the 
US Army Corps of Engineers (the Corps) to review measures the City of Gainesville has currently 
implemented and could implement to address municipal water use, conservation, and system 
management, in particular in the following areas: 

 Overall Water Use
 

 End-Use Analysis
 

 Leak Detection
 

 Pricing
 

 Conservation
 

Agencies represented at the meeting included the Corps, assisted by contractor AECOM, Hall County 

(the Applicant), and the City of Gainesville. Attendees are listed at the end of this memorandum. 

Glades Reservoir Environmental Impact Statement (EIS) Coordination Meeting (August 26, 2013) 

Meeting Summary 

1)	 Introduction Richard Morgan, the EIS/Regulatory Project Manager for the Corps, stated that the 

purpose of the meeting was to discuss water use and conservation questions raised by the EPA. 

Morgan provided an update on the EIS process over the last few months as follows: 

	 Hall County provided revised population projections in April 2013. The population projections 

have been reviewed by the EIS team, and subsequently reviewed and approved by the 

cooperating agencies. 
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Glades Reservoir EIS 
US Army Corps of Engineers, Savannah District 

Permit Application SAS-2007-00388 
August 26, 2013 City/County Coordination Meeting 

DRAFT Memorandum 

	 The EIS contractors presented draft preliminary water demand projections to the rest of the EIS 

team including the cooperating agencies in July 2013. The EIS team has documented and 

reviewed Gainesville’s existing conservation efforts based on information provided to date but 

requires additional information to address comments from EPA on water conservation and leak 

detection. 

	 The EIS will evaluate conservation and leak detection as part of the No Action alternative which 

must be looked at in detail per CEQ regulations. 

	 The EIS will consider the EPA Region 4 Guidelines on Water Efficiency Measures for Water Supply 

Projects in the Southeast (2010) when evaluating conservation efforts. These guidelines outline 

conservation measures to be considered during a reservoir permitting process. 

	 The Corps recognizes that Gainesville is not the Applicant (Hall County is the Applicant) and 

appreciates Gainesville’s coming to the meeting and assisting this effort. 

2)	 Hall County Statement: 

Harold Reheis, consultant to Hall County, complimented Gainesville’s water conservation effort 

and its efforts to reduce water loss. He stated that going forward, the Hall County government 

will work hand-in-hand with the City of Gainesville (in supporting water conservation and 

providing future water supplies). He stated that Georgia utilities have put in a tremendous effort 

in water conservation. Reheis inquired if EPA provided any examples of other water supply 

agencies that are currently meeting the EPA guidelines. 

3)	 Water Use, Conservation, and System Management: 

Kelly Randall, Director of the City of Gainesville Public Utility Department, stated that Gainesville 

has met all of Metro North Georgia Water Planning District’s (MNGWPD’s) water conservation 

requirements. Gainesville is a leader in water conservation and has implemented many 

conservation measures before they are required by the MNGWPD. They do not believe that 

there is much more they can reasonably do in the areas of leak detection and conservation. Key 

points of the ensuing discussion included: 

2 | P a g e 



 
 

  
 
 

  

 

 

   

    

 

 

     

      

 

      

     

   

 

    

   

 

 

    

   

  

   

   

 

 

 

 

 

      

     

     

    

 

      

 

 

     

  

    

Glades Reservoir EIS 
US Army Corps of Engineers, Savannah District 

Permit Application SAS-2007-00388 
August 26, 2013 City/County Coordination Meeting 

DRAFT Memorandum 

Leak Detection 

	 The water system’s service population has grown by 40,000 people from 2000-2010 and the 

water production rate has not increased. The city’s water production rate has had no significant 

increase since 1990. 

	 Gainesville implemented several conservation measures before MNGWPD required them. 

Examples included toilet rebates for both single- and multi-family residential housing. 

	 Gainesville water system is predominately comprised of ductile iron pipes, which are less prone 

to leaks than lesser quality materials. There is a small percentage of cast iron pipes and any PVC 

pipes are of SDR (standard dimension ratio) 13.5 type designed to handle high pressure. 

	 Gainesville felt that scoring measures, such as the Infrastructure Leak index (ILI), can be highly 

subjective, as many of the inputs for calculating ILI can vary depending on who is judging them 

(ex: gallons lost in each leak event, gallons lost during hydrant flushing). 

	 Tai Yi Su, Project Manager with AECOM, referred to the Leak Detection Statistics provided within 

the meeting agenda and handouts (Attachment A). She stated that the annual % reduction 

appears to be in line with an effective leak reduction program. Based on the estimated volume 

saved, Gainesville is achieving an annual reduction of 0.20% (of total production) for the 3-year 

period since the leak detection/repair program started in 2010. However, EPA commented on 

the length of pipe inspected for leaks and wondered if more surveys would lead to better 

results. 

	 Gainesville provided handouts with additional details on their conservation programs 

(Attachment B). 

	 Leak detection surveys (including repairs) are done by zone (it generally follows the valve 

maintenance zones). Of the 43 zones in the service area, the effort has been completed in 18 

zones since 2010 and 3 others have partially been completed. Surveys to date have been 

focused within the city limits of Gainesville, and other areas with older pipes. Based on the 

completed zones, Gainesville agreed that the summary of pipe length surveyed provided 

previously to the EIS team (see attached handouts) may not be accurate; the city will revisit and 

update this data. 

	 Pressures management is part of the city’s regular system operation and management 
measures. Gainesville water system has four pressure zones as the elevation of the service area 

ranges from approximately 800 to 1500 feet MSL. 
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Glades Reservoir EIS 
US Army Corps of Engineers, Savannah District 

Permit Application SAS-2007-00388 
August 26, 2013 City/County Coordination Meeting 

DRAFT Memorandum 

	 Development outside of the city consists of newer housing stock and newer pipes, and fewer 

leaks are expected in these areas. 

	 Included in the non-revenue water (NRW) calculation is the plant process water (for filter 

backwashing, basin washing, and chemical mixing etc.) that is approximately 3% of total 

production. Gainesville is currently evaluating options to improve raw water metering (currently 

Parshall flumes are used to meter raw water pumped to the plants) to better assess what is 

used at the plants. 

	 AECOM indicated that the demand forecast model assumes that leak reduction would occur for 

a period of time (for example, through 2025 in one scenario and through 2035 in another 

scenario). After achieving the target reduction, the model simulates the system going into a 

maintenance mode (maintaining constant % NRW for the remaining planning period). 

	 The Corps asked if Gainesville could have their leak detection team estimate what they think the 

volume savings would be if all leaks could be fixed tomorrow, and the associated costs with this 

effort. Gainesville indicated that quantification would be difficult and offered several reasons in 

support of this. No further information is expected from the city on this issue. The EIS team is 

currently updating the demand forecast model for Hall County using the model previously 

developed for the 2009 MNGWPD Water Supply and Water Conservation Management Plan. 

Gainesville indicated that AECOM may have a better tool to estimate the savings. 

	 Gainesville discussed water used for hydrant flushing; currently water used for hydrant flushing 

is estimated by firefighters without a standardized way of estimating this authorized use. The 

city and county’s fire departments may consider joint methods in the future. 

	 The Corps concluded that leak detection investment and results are not a straight-line 

correlation. Doubling the investment does not equate to doubling the leaks identified or double 

the water saved. 

Meter Replacement 

	 Gainesville has replaced the majority of their manual read water meters in the system with 

smart meters, and a good percentage of the meters are automated with built-in leak detection 

capability. According to previous Capital Improvement Plans (CIP), Gainesville has spent $28 

million on meter replacements between 2003 and 2013 as part of an annual meter replacement 

program, and have reduced NRW from 19% to 15% (of total production). 
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Glades Reservoir EIS 
US Army Corps of Engineers, Savannah District 

Permit Application SAS-2007-00388 
August 26, 2013 City/County Coordination Meeting 

DRAFT Memorandum 

	 Gainesville stated that the automated meters can detect leaks on the users’ end automatically. 

The reporting system is so sensitive that it can detect leaks caused by a leaking flapper in a 

toilet. Gainesville has a call center and notifies account owners if the daily reports generated by 

their billing software indicate potential leakage or issues. 

	 Gainesville indicated that the manual read meters generally have a useful life of 8-10 years, but 

the new automated meters have a longer 20-year useful life. However, the useful life of a meter 

also depends on the volume registered through the meter. 

Per Capita Water Use 

	 AECOM stated that EPA had some questions regarding per capita usage. 

	 AECOM asked how Gainesville estimated the population served by the system. Gainesville 

stated that in their annual reports, the population served by the system is calculated by 

multiplying the number of total accounts by an average number of people per household of 2.7 

[Note from AECOM, 2.79 persons per household was used in the 2009 Water Conservation 

Progress Report]. In the 2011 Water Metrics Report, MNGWPD used 2.85 persons per 

household. AECOM commented that based on the 2010 Census, the average number of people 

per household in Hall County is 2.83. 

	 Gainesville questions the relevance of per capita use when not all meters are residential 

households. Gainesville indicated that their water use is unique as four of the highest water 

users (industries) account for approximately 40 to 45% of total system use. The top 4 users 

include the Hospital, Marjac (poultry processing), Pilgrim’s Pride (poultry processing), and 

Fieldale (poultry processing). 

	 Gainesville indicated that water use for poultry processing is regulated by the U.S. Department 

of Agriculture (USDA). In 2008-2009, the industry has demonstrated that they can process a bird 

safely using water at a rate of 3.2 gallons/bird, but the FDA standard requires water use at 6.4 

gallons/bird. This requirement accounts for part of the change in water use from 2009-2013. 

The 3.2 gallons/bird required the use of trisodium phosphate (TSF) and would result in effluent 

limit violations to Phosphorus limitations at Lake Lanier. 

	 Gainesville indicated that due to this heavy industrial water use that comparing their per capita 

water use to surrounding communities is not accurate. 
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Glades Reservoir EIS 
US Army Corps of Engineers, Savannah District 

Permit Application SAS-2007-00388 
August 26, 2013 City/County Coordination Meeting 

DRAFT Memorandum 

	 Gainesville indicated that their population is up 40,000 since 2000, but water usage is down. In 

July 2013, the system pumped on average 2.4 million gallons per day (MGD) less than in July 

2012 and 3.3 MGD less than July 2011. 

	 The Corps asked about Gainesville’s opinion on the top 4 water users’ future growth trends. The 

following is Gainesville’s assessment: 

o	 The three largest poultry industries are likely to stay in the foreseeable future; growth is 

not anticipated in two of the processing plants as they are land locked and have no 

room for expansion. In addition, effluent discharge also limits the growth of these two 

plants. 

o	 The hospital system is expected to continue to grow; they are currently building a new 

hospital in south Hall County. 

o	 The water use from the top 4 users are not likely to remain at 40-45% of total system 

production in the future; growth will most likely be from residential or commercial 

sectors with less intensive water use. 

	 AECOM reviewed two major assumptions in the demand forecast in the MNGWPD Water Supply 

and Conservation Management Plan adopted in 2009: 1) water use for the food processing 

industries was broken out as a separate category as it is a major water use in Hall County; it is 

not lumped in with other general industrial use, 2) the water use for the food processing 

industries remains constant through 2035 (2035 was the planning horizon for the 2009 Plan). Su 

stated that similar assumptions have been built into the EIS demand forecast model (DSS Model) 

through 2060: 1) water use quantity for the food processing industry remains constant through 

2060 (overall percentage decreases over time), 2) single- family/multi-family split for residential 

growth was patterned after counties with current population in the 600,000 to 800,000 range, 

3) commercial growth and water use is tied to residential growth. AECOM asked both Hall 

County and Gainesville representatives about their thoughts on these assumptions and all 

agreed they are reasonable. 

	 AECOM asked about the implementation status regarding sub-metering of multi-family units. 

Gainesville indicated that multi-family, greater than 3 families per account, is included in their 

commercial billings, but that all multi-family use is sub-metered. Sub-metering is generally on 

the property management level and is used to identify leaks; the city is not required to tap 

multiple meters. 

Water Audits 

	 EPA commented that Gainesville had performed 8 commercial water audits in 2012. Gainesville 

indicated that this number was likely from the MNGWPD implementation survey for 2012. 
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Glades Reservoir EIS 
US Army Corps of Engineers, Savannah District 

Permit Application SAS-2007-00388 
August 26, 2013 City/County Coordination Meeting 

DRAFT Memorandum 

Gainesville confirmed that commercial audits were performed by their staff and these auditors 

have been trained based on AWWA methodology (check list) and MNGWPD requirements. 

	 Gainesville provided copies of two recent audits as examples of the savings identified (see 

attached: Gainesville High School Audit and Gainesville United Methodist Church Audit). At 

Gainesville United Methodist Church they changed out 18-20 toilets (3.5 gallons per flush) with 

high-efficiency toilets and strainers, and the post-audit savings paid for itself in 3 months. At the 

Gainesville city schools, audits were completed over the summer while schools were not in 

session (see audit summary, attached). Initially the commercial audits focused on churches and 

schools and will be expanded to include hotels and motels. 

	 Gainesville indicated that it was difficult to conduct water audits for industrial sectors. Most 

industries were not willing to let the city auditors in unless they had an unexpectedly large bill. 

Gainesville tries to work with them through incentives to reduce water use. 

Education 

	 Gainesville has a full-time conservation staff member, and the employee was hired one year 

before the MNGWPD requirement was adopted. 

	 Gainesville’s public education program has been officially commended four times by the State. 

In 2012 they provided 474 school presentations over a 170-day period. They presented in every 

single school in Hall County. They also provide presentations to civic groups. In 2013, Gainesville 

has done over 274 presentations so far. In addition, two characters (e.g., Conservation Crusader) 

have been developed to work with school children in these presentations and in public events. 

	 Gainesville indicated that they provide free rain barrels, workshops, and host an annual rain 

barrel decoration contest to promote their use. 

Pricing 

	 Gainesville indicated that they currently use an inclining block, 3-tier conservation rate 

structure. Conservation rates were implemented 5 years ago. Rates are adjusted annually, with 

typically 2 - 4% increase per year. 

 The water/sewer system is self-supporting with full-cost accounting. The utility is operated as an 

enterprise fund and receives no subsidies from the city or county budgets. 
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Glades Reservoir EIS 
US Army Corps of Engineers, Savannah District 

Permit Application SAS-2007-00388 
August 26, 2013 City/County Coordination Meeting 

DRAFT Memorandum 

	 Seasonal pricing and drought emergency pricing are difficult to implement with an inclining 

block rate structure. Irrigation water is charged 200% of Block 1 rate. Gainesville follows the 

State’s drought management policy and restrictions; as such outdoor water use is regulated 

and/or banned during critical drought periods. 

	 Irrigation meters and rain sensors are required for commercial accounts in Gainesville. For 

residential water use, an account’s winter average (December – February) is used to estimate 

baseline (indoor) use. Use over Block 1 limit is charged 125% Block 1 rate (Block 2), Block 3 rate 

is 200% of Block 1 rate. This structure discourages outdoor use. 

	 Gainesville’s peak day demand has been lower than metro Atlanta area averages due to the 

consistent industrial use; system peak day demand has dropped from 28 to approximately 22-23 

MGD. 

	 Gainesville indicated that there is little local support for the “retrofit on reconnect” 

requirements. 

o	 This requirement was previously discussed by MNGWPD, but was not adopted. 

o	 State legislature did not support the passage of this requirement due to lobbying 

from the real estate industry. 

o	 Gainesville has an aggressive rebate program which promotes fixture retrofit. 

o	 Additionally, housing stock in Hall County is mostly new and already has low flow 

fixtures installed. 

Cedar Creek Reservoir 

	 Morgan explained that the EIS team has performed a safe yield analysis for the Cedar Creek 

Reservoir using updated streamflow data. The analysis indicated that the reservoir likely has less 

reliable yield under conditions similar to the 2008 drought. Under critical drought conditions, 

the Cedar Creek Reservoir will likely not supply the permitted 7.3 MGD, but may provide closer 

to 4.2 MGD. 

	 EPD does not intend to change the permitted conditions unless structural changes occur (such 

as raising the dam). If structural changes were proposed, EPD would likely require a new two-

stage minimum release requirement (both below the dam and at the North Oconee River 

withdrawal). 

	 EPD has indicated that the Cedar Creek Reservoir withdrawal permit has expired. The Corps 

asked Hall County and Gainesville about the status. The entities indicated that they will work 

together to resolve it. 
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Glades Reservoir EIS 
US Army Corps of Engineers, Savannah District 

Permit Application SAS-2007-00388 
August 26, 2013 City/County Coordination Meeting 

DRAFT Memorandum 

	 The Corps inquired about the status of the new North Oconee wastewater treatment facility in 

North Hall County. Hall County indicates that they are going to MNGWPD on Wednesday to 

submit an amendment for reallocation of 2 MGD of the future wastewater discharge to the 

North Oconee River Basin from the Chattahoochee River Basin. Morgan commented that 

additional WW flow into the Oconee River above the withdrawal for the Cedar Creek Reservoir 

might help supplement flow. 

	 Gainesville completed a water and wastewater master plans in 2008 and the plans showed the 

proposed water and wastewater system for a projected build-out scenario. Gainesville 

encouraged the EIS team to look into the master plan for future water and wastewater system 

expansion and plans for effluent discharges. 

Meeting Attendees 

The Corps Team 

Richard Morgan (Corps) 

David Crosby (Corps) 

David Lekson (Corps) 

Paula Feldmeier (Corps) 

Hall County 

Ken Rearden 

Randy Knighton 

Harold Reheis (Joe Tanner and Associates) 

David Word (Joe Tanner and Associates) 

AECOM Team 

Tai Yi Su (AECOM) 

Blaine Dwyer (HDR, AECOM contractor) 

Robert Esenwein (AECOM) 

Kat Gurd (AECOM) 

City of Gainesville 

Kelly Randall 

Joey Leverette 

Horace Gee 
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Discussions Topics 

Water Use, Conservation, and System Management 

The following questions were developed based on EPA’s preliminary comments to the EIS Team’s 

preliminary needs analysis. The EIS Team requests Gainesville’s feedback. 

Overall Water Use 

	 Population served by water system: GPUD estimated that the population served is
 

approximately 126,948 (2012 Annual Report). How was this number derived?
 

o	 Following similar method used in the 2009 Water Conservation Progress Report, the FY 

2012 population served is approximately 132,251 (multiplying 2.83 persons per 

household (2010 census data) by FY12 total accounts of 46,732) 

	 Per capita water use: Based on data in the Annual Report, the Glades EIS team calculated a total 

system per capita water use of 143 gpcd (see table below). However, this number will go down 

if the estimated population served is higher. Do you have a current estimate of per capita water 

use? 

GPUD Water Use Summary (FY2012)1 

Description FY 2012 

Total county population (census) 185,416 

Population served by GPUD 126,948 

Annual Average Daily (AAD) withdrawal from Lake Lanier (MGD) 18.2 

Total pumped to system, AAD-MGD 17.7 

Revenue water, % of total withdrawal 84% 

Non-revenue water (NRW), % of total withdrawal 16% 

Overall per capita water use (gpcd2) - excluding NRW 120 

Total system per capita water use (gpcd2) - including NRW 143 
1. from GPUD FY 2012 Annual Report 
2. gallons per capita per day 

End Use Analysis 

	 Commercial audits: EPA commented that 8 commercial audits have been conducted in FY2012. 

o	 Who performed the audits? 

o	 Can we obtain reports of these audits? 

o	 How were these users chosen for audit? 

o	 Are there plans to expand the number of commercial audits performed each year? 

	 Industrial audits: 
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o	 Has any audit been conducted for industrial customers? 

o	 How is GPUD currently working with industrial customers to encourage water 

efficiency? 

Water System Statistics 

	 Pipe Age: Based on 2012 GIS data, AECOM estimated the age ranges of the existing water mains 

(see table below). Please review and provide updated data if available. 

Age (years) Estimated Length (LF) % 
Total Length 

0-5 127,692 1.76% 
5-10 1,418,822 19.61% 

10-15 1,356,546 18.75% 
15-20 1,299,019 17.95% 
20-25 602,504 8.33% 
25-30 577,504 7.98% 
30-35 114,139 1.58% 
35-40 81,672 1.13% 
40-45 459,967 6.36% 
45-50 6,976 0.10% 
50 + 50,032 0.69% 

Unknown 1,141,748 15.78% 
Total 7,236,623 

Source: GPUD GIS, 2012 
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 Pipe Size: The following is a summary of estimated pipe length by size. Please review and 

provide updated data if available. 

Pipe Diameter (in) Estimated Length (LF) % 
Total Length 

Unknown 10 0.00% 
1 1,041 0.01% 

1.5 1,223 0.02% 
2 497,472 6.87% 
3 51 0.00% 
4 15,362 0.21% 
6 2,705,141 37.38% 
8 2,328,132 32.17% 

10 103,294 1.43% 
12 984,432 13.60% 
14 1,015 0.01% 
16 181,538 2.51% 
20 152,811 2.11% 
24 185,314 2.56% 
30 15,125 0.21% 
36 33,456 0.46% 
42 29,070 0.40% 
48 1,552 0.02% 
84 582 0.01% 

Total 7,236,623 
Source: GPUD GIS, 2012 
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 Pipe Age by Diameter: Please review and provide updated data if available. 

Pipe Age Year of Installation 
Pipe Length (LF) by Pipe Diameter (in) 

2 4 6 8 10 12 16 
0-5 2009-2013 9,897 24,359 67,036 25,638 
5-10 2004-2008 112,869 58 297,691 710,124 3,314 169,641 10,676 
10-15 1999-2003 111,465 5 327,230 555,732 44,858 154,871 37,843 
15-20 1994-1998 85,757 38 277,514 411,045 39,320 353,750 68,309 
20-25 1989-1993 47,985 64 132,857 271,726 45,402 13,914 
25-30 1984-1988 12,575 462 352,043 90,717 16 51,935 26,921 
30-35 1979-1983 4,829 49,735 4,576 24 11,098 
35-40 1974-1978 6,151 64,010 3,593 1,086 3,299 
40-45 1969-1973 3,464 334,564 27,619 885 92,763 
45-50 1964-1968 1,159 4,225 1,592 
50+ 1963 + 1,497 42 8,394 1,864 18 2,251 11,178 

unknown 56,500 14,694 790,075 182,471 13,189 66,905 1,760 

Pipe Age Year of Installation 
Pipe Length (LF) by Pipe Pipe Diameter (in) 

20 24 30 36 42 48 84 
0-5 2009-2013 548 59 
5-10 2004-2008 20,941 38,787 11,116 
10-15 1999-2003 16,704 53,698 152 28,853 23,002 1,552 582 
15-20 1994-1998 21,412 12,975 310 6,068 
20-25 1989-1993 16,508 33,199 
25-30 1984-1988 25,229 17,597 
30-35 1979-1983 11,512 12,694 3,858 4,293 
35-40 1974-1978 1,192 2,341 
40-45 1969-1973 6 667 
45-50 1964-1968 
50+ 1963 + 6,929 9,350 

Unknown 9,310 3,947 
Source: GPUD GIS, 2012 

Leak Detection and Repair Program 

o	 What size pipes have been included in the leak detection program? 

o	 How does GPUD prioritize leak detection survey zones? Is age of pipe taken into 

consideration? 

o	 Have alternate methods of leak detection been explored by the City? 

o	 Do you conduct pressure audits as a part of system management to minimize leaks? 

o	 For the leaks detected during prior years, do you know the age and diameter of the leaking 

pipes? 
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o	 Do you have a cost, logistics, staffing or other basis for limiting the current leak detection 

program to what you’re currently doing on an annual basis? Is there a specific reason(s) why 

increasing the annual leak detection program would not be practicable or feasible? 

o	 Would it be possible to correlate the information from past leak detection efforts with the 

information in the above tables to identify the age and pipe diameters that would most 

likely be prone to leaks? 

o	 Can you please describe any NRW avoided by the meter replacement program? 

	 Leak Detection and Repair Implementation Statistics 

Item 2010 2011 2012 2013 
(to date) 

Avg 
2010-20122 

Leaks Found1 7 27 26 21 20 

Gallons Saved1 1,260,160 16,910,000 20,626,000 10,000,000 12,932,053 

Miles Surveyed1 16.5 28 25 TBD 23 

Total Water Saved 
(based on total 

production) 2 
0.02% 0.26% 0.33% TBD 0.20% 

Leaks per Mile 0.42 0.96 1.04 N/A 0.81 

Notes: 
1.		 Data provided by GPUD. 
2.	 Data estimated by AECOM. 

Questions regarding the table above showing leak detection results: 

o	 How did GPUD estimate the gallons saved? 
o	 How did you set the goal of 15 leaks in 2013 and how many have you uncovered so far (Jan to 

July)? 
o	 For the EIS, we have to use “best available data”. We also took the average of 2010 – 2012 and 

it results in an average of 0.2% reduction. We are assuming several scenarios involving % 
reduction rate ranging from 0.2% to 0.25% of total production for a period of time in the future 
to look at long‐term savings from the leak detection program 

o	 Any other plans or ideas to reduce the Infrastructure Leakage Index (ILI) 

Pricing 

	 Full Cost Accounting: Based on the data in the FY2012 Annual Report, it appears most of the 

system operation and maintenance expenses are covered by the utility service fees. Does the 

City feel that full cost pricing is accounted for in the current rate structure? Are there any 
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operations, maintenance, system improvement costs that are not considered when establishing 

the rate structure? 

 Conservation Rate: How often does GPUD adjust its rate structure? 

 Alternative Pricing Strategy: Has the GPUD given consideration to a) seasonal pricing, b) 

drought or emergency pricing, c) tiered pricing for industrial usage? 

Conservation 

 Had GPUD considered establishing a “retrofit on reconnect” requirement?
 

 Do you plan on continuing the plumbing fixture retrofit rebate program?
 

 Does GPUD encourage any other types of indirect re‐use other than rainwater harvesting and
 

return of reclaimed water to Lake Lanier? 

	 EPA recommends that a written policy be developed for engaging water users in decision‐

making (EPA Region 4 ‐ Guidelines on Water Efficiency Measures for Water Supply Projects in the 

Southeast). Does GPUD have any similar programs or policies? 

	 Has GPUD considered using the Alliance for Water Efficiency “Tracking Tool”?
 

(http://www.allianceforwaterefficiency.org/Tracking‐Tool.aspx)
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WATER TRENDS 
DATA FOR CHART 

Date 

Monthly 
Peak Day 

Pumped to 
System 
(MGD) 

Monthly 
Average Day 
Pumped to 

System 
(MGD) 

Monthly 
Billed 

Volume 
(MGD) 

Monthly 
Unbilled But 
Accounted 

For 
(MGD) 

12 Month 
Running 

Average for 
Water Pumped 

(MGD) 

12 Month 
Running 

Average for 
Water Billed 

(MGD) 

12 Month 
Running 

Average for 
Unbilled 

Water 
(MGD) 

12 Month 
Running 

Average for 
Percent 
Unbilled 

(%) 

12 Month 
Running Average 

For Accounted 
For But Unbilled 

(MGD) 

12 Month 
Running 

Average for 
Percent 

Accounted For 
But Unbilled (%) 

12 Month 
Running 

Average For 
Unaccounted 

Water 
(MGD) 

12 Month 
Running Average 

for Percent 
Unaccounted For 

(%) 

Aug-11 23.436 20.998 16.681 0.030 17.801 14.865 2.936 16.49 0.067 0.38 2.869 16.12 

Sep-11 24.908 19.581 19.098 0.007 17.817 14.939 2.878 16.15 0.066 0.37 2.812 15.78 

Oct-11 21.458 17.965 16.045 0.029 17.822 15.027 2.794 15.68 0.057 0.32 2.737 15.36 

Nov-11 20.052 16.465 14.328 0.024 17.814 15.079 2.734 15.35 0.054 0.30 2.680 15.05 

Dec-11 18.239 15.691 13.026 0.019 17.750 14.980 2.771 15.61 0.052 0.29 2.718 15.31 

Jan-12 18.840 15.605 12.905 0.118 17.709 14.957 2.752 15.54 0.060 0.34 2.692 15.20 

Feb-12 17.269 15.679 13.865 0.299 17.712 15.035 2.677 15.12 0.083 0.47 2.595 14.65 

Mar-12 18.328 16.113 12.706 0.150 17.724 15.002 2.722 15.36 0.086 0.49 2.636 14.87 

Apr-12 19.993 16.937 14.326 0.109 17.780 15.064 2.716 15.28 0.085 0.48 2.630 14.79 

May-12 20.950 18.175 12.779 0.126 17.737 15.013 2.724 15.36 0.086 0.48 2.638 14.87 

Jun-12 24.083 18.954 16.097 0.041 17.676 14.860 2.816 15.93 0.082 0.46 2.734 15.47 

Jul-12 22.351 18.985 16.697 0.062 17.596 14.879 2.716 15.44 0.085 0.48 2.632 14.96 

Aug-12 21.420 18.019 15.992 0.050 17.348 14.822 2.526 14.56 0.086 0.50 2.439 14.06 

Sep-12 21.846 17.808 15.958 0.069 17.200 14.560 2.640 15.35 0.091 0.53 2.548 14.81 

Oct-12 19.267 17.252 14.358 0.197 17.140 14.420 2.721 15.87 0.105 0.62 2.615 15.26 

Nov-12 18.639 16.557 14.338 0.183 17.148 14.421 2.727 15.90 0.119 0.69 2.609 15.21 

Dec-12 18.400 15.563 13.744 0.168 17.137 14.480 2.657 15.50 0.131 0.76 2.526 14.74 

Jan-13 17.995 15.689 12.949 0.029 17.144 14.484 2.660 15.52 0.124 0.72 2.536 14.79 

Feb-13 16.865 15.138 13.991 0.123 17.099 14.495 2.605 15.23 0.109 0.64 2.495 14.59 

Mar-13 16.637 14.928 11.959 0.041 17.000 14.432 2.568 15.11 0.100 0.59 2.468 14.52 

Apr-13 19.290 16.119 12.972 0.316 16.932 14.320 2.613 15.43 0.117 0.69 2.495 14.74 

May-13 19.757 17.058 13.282 0.226 16.839 14.362 2.478 14.71 0.125 0.74 2.352 13.97 

Jun-13 19.829 17.742 14.922 0.038 16.738 14.264 2.475 14.78 0.125 0.75 2.349 14.04 

Jul-13 19.620 16.951 14.626 0.026 16.569 14.091 2.478 14.95 0.122 0.74 2.356 14.22 

8/30/2013 



 

 

 

 
 

 
 

 
 

 

  
 

 
   
  

 
 

 

 
 

 

  

 

PUBLIC UTILITIES DEPARTMENT
 
CY-2013 REPORT OF UN-METERED WATER
 

Current 
Year 
2013 

Un-Metered Water 

TOTAL 
(Gallons) Gainesville 

Fire Dept. 

Hall 
County 

Fire Dept. 

Flushing 
and 

Repaired 
Known 
Leaks 

Construction 
Testing 

Hydrant 
Flow 
Tests 

Leak 
Detection 
Program 

Fire Line 
**is 

accounted 
for in billing 
as of 1/1/13 

Sewer 
Cleaning 

Usage 

Fire 
Departme 

nt 
Training 
Facility 

Lab Water 
Sampling 

Jan-13 3,200 39,166 678,175 12,138 3,040 0 0 76,000 7,500 0 819,219 
Feb-13 200,000 90,115 1,532,750 9,500 5,860 1,368,000 0 76,000 1,500 0 3,283,725 
Mar-13 261,000 111,161 778,825 7,107 0 0 0 110,000 1,500 0 1,269,593 
Apr-13 3,758,129 39,245 358,750 0 2,480 5,112,000 0 100,500 102,750 0 9,473,854 
May-13 4,630,315 157,250 1,342,850 7,500 0 675,360 0 112,000 65,250 1,750 6,992,275 
Jun-13 266,350 8,662 718,625 12,514 5,800 0 0 84,000 45,000 0 1,140,951 
Jul-13 73,550 38,952 433,830 54,457 6,200 128,160 0 30,500 19,500 7,000 792,149 
Aug-13 0 
Sep-13 0 
Oct-13 0 
Nov-13 0 
Dec-13 0 
Total 

Gallons/Y 
r 9,192,544 484,551 5,843,805 103,216 23,380 7,283,520 0 589,000 243,000 8,750 23,771,766 

Total 
CCF/Yr 12,289 648 7,813 138 31 9,737 0 787 325 12 31,780 
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WMRP - City Cost & Materials 212,390.40 $ 202,347.50 $ 147,000.00 $ 243,193.43 $ 

WMRP - Construction Cost 1,273,904.00 $ 746,950.00 $ 766,693.52 $ 856,806.57 $ 

AMR - City Cost & Materials n/a n/a n/a n/a 

AMR - Construction Cost n/a n/a n/a n/a 

Total 1,486,294.40 $ 949,297.50 $ 913,693.52 $ 1,100,000.00 $ 

$ 

$ 

$ 

1,050,500.00 

1,978,591.17 

n/a 

n/a 

3,029,091.17 

$ 

$ 

$ 

1,350,504.70 

1,849,495.30 

n/a 

n/a 

3,200,000.00 

$ 

$ 

$ 

$ 

$ 

873,562.00 

1,085,513.00 

9,575.00 

990,425.00 

2,959,075.00 

$ 

$ 

$ 

$ 

$ 

968,240.00 

1,485,513.00 

614,744.00 

131,503.00 

3,200,000.00 

$ 

$ 

$ 

$ 

$ 

1,465,968.80 

2,000,346.20 

1,940,790.50 

384,524.50 

5,791,630.00 

$ 

$ 

$ 

$ 

$ 

1,230,750.80 

2,000,346.20 

1,963,225.00 

430,125.00 

5,624,447.00 

$ 

$ 

$ 

$ 

$ 

-

-

-

-

-

$ 

$ 

$ 

$ 

$ 

-

-

-

-

-

$ 

$ 

$ 

$ 

$ 

7,744,457.63 

14,044,158.96 

4,528,334.50 

1,936,577.50 

28,253,528.59 

FY03 & 041 FY05 FY062 FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY16 Totals 

Convert Touch Read to 
Radio Read (Drive-by) 

n/a n/a n/a n/a 7622 8739 1816 n/a n/a 142 n/a n/a 18319 

Convert to FlexNet n/a n/a n/a n/a n/a n/a 2780 4977 11,400 12,368 0 0 31525 

Meter Exchange's 402 404 298 445 1361 1653 417 751 548 0 0 0 6279 

Meter Assembly 
Replacments 

563 416 731 613 1787 1161 4038 4628 3887 1289 0 0 19113 

Change Out of Galvanize 
Service Lines 

647 330 270 383 532 488 434 219 402 382 0 0 4087 

Totals 1612 1150 1299 1441 3680 3302 4889 5598 4837 1671 0 0 29479 

1 of 1 
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Plumbing Retrofit Report 

Date: 8/19/2013 

Single Family Rebates 

Customer Name: Service Address: 
Account 
Number: 

Amount of Credit 
to be added to 

Utilitv Bill: 

Number of 
toilets 

replaced: 

Richard McNeal 4121 Tanners Mill Road 047457-000 $75.00 1 

David E Phillips 4128 Willow Trace 028704-000 $75.00 1 

Teri Skaggs 5148 Malisa Ridge 018121-000 $150.00 2 

Janice M Elrod 3004 Springdale Park Drive 033051-000 $75.00 1 

C 1340 Springdale Road NE 063300-001 $75.00 1 

D 3621 Cameron Circle 077092-000 $75.00 1 

Barry Gene Harper 

atherine Brinson Bruce 

avid G Martino 

5506 Chestnut Place 017996-000 $75.00 1 

Guv Edwards 1458 Enota Avenue NE 027661-000 $75.00 1 

Racheal M Taylor 1063 Lakshore Drive NW 057026-000 $75.00 1 

Richard H Lovell 

ldo &Javde Ramos 

2930 Chestatee Road 032422-000 $75.00 1 

A 3675 Jefferson Place SW 040123-001 $150.00 2 

J 4622 Windsor Drive 026298-000 $75.00 1 

II Joseph Davidson Roar 

ames C Lamb Jr 

1519 Patton Drive NW 030815-000 $75.00 1 

Anne W Day 5042 Strickland Road 025697-000 $75.00 1 

Leonard Stewart 

atsv Patrick 

5224 Lanton Circle 017606-000 $75.00 1 

P 5426 Pine Forest Circle 034829-000 $75.00 1 

Multi-Family/Commercial Rebates 

Customer Name: Service Address: 
Account 
Number: 

Amount of Credit 
to be added to 

Utility Bill: 

Number of 
toilets 

replaced: 

Total $1,350.00 18 

-

r. . ~· .~  

cc:  K. Randall Email to: 
H.Gee 
8. Wiley 
R. Stoyle 



...  
Leak Detection & Repair Program: Talking Points 

All size pipes. The current proactive leak detection program, which began in 2010, encompasses the 

entire distribution system, based on zones, and includes all pipe sizes in the particular zone. 

I-low does C1PU1l priu1iti1e i1-~;:;k deleciiu11 sui,:cy /1J1!f";? I:, ,lg<' or 1,ipc• tJkc11111to co11•,irl1 1 1dliu11( 

The existing survey zones were developed prior to the leak detection program actually starting. The 

zones were developed based on our internal valve maintenance program. There are 43 zones based on 

geographic areas in the distribution system. Of the 43 zones, 18 have been completed with leak 

detection surveys, and 3 other zones have been partially completed. Which zones we focus on for leak 

detection surveys are prioritized based on the age of the system and age of the pipe, yes. We have 

focused on the leak detection zones within the city limits of Gainesville, which is the oldest part of the 

system, and older parts of the system including the City of Oakwood and southern Hall County. 

Hc1ve a ll r,1 11 1c1tc rn elho cl s u f leak d e tection hee 11 Pxplo1 ed by the Citv ? 

Yes, Gainesville PUD remains current on other and new methods of acoustical and non-acoustical leak 

detection. We are open to different methods; however, we believe that acoustical leak detection with a 

combination loggers and correlators is the most effective method of leak detection at this time for our 

system. 

•  Do yu11 r 01Hluil press 11rc:1 audits i'lS p,nt of '.;y'it f' lll 1na11c1genw nr to 1ni11imi1e lr~dks:1 

Yes, system pressure is tracked with some permanent pressure monitors and pressure charts that can be 

moved as needed to various parts of the system. The goal has always been to maintain adequate 

pressure for fire protection, while limiting excessive pressure in the system. Gainesville's water system 

is unique in that the elevation changes within the system change greatly. There are 4 different pressure 

zones within the water system, which are controlled by roughly 20 PRV's. These pressure zones were 

implemented in 2002, and changes are made as needed to control system pressures. 

•  1=(n tile le,iks detecte d d ur ing p ri or ye;:i r s, do yo 11 know the ,1ge ~mrl didnwter of t he lt•,d<ing 

pipes;, 

Yes. All leaks that are found with the leak detection program are documented and basic information is 

gathered on the leak if possible. Diameter of the pipe or service line is documented . Generally, the 

distribution operators and leak detection staff know the general age of a pipeline, and if it is cast or 

ductile iron, just based on system knowledge and historical data. Most of our pipeline drawings are 

scanned into the GIS system, and the age of the pipeline can be determined from "as-builds" or design 

drawings. 



•  Do you have cost, logistics, stilffing or other basis for limiting the rnrrent leak detection 

program to what you're currently rloing on an annuai basis? Is there a specific reason why 

increasing annual leak detection program would not be practicable or feasible? 

It is the long term goal of Gainesville PUD to increase staffing levels for leak detection activities. At the 

current time, we believe that staffing levels are adequate based on the results of the leak detection 

program thus far. 

•  Would it be possible to correlate the information from past leak detection efforts with the 

information in the above tables to identify the age and pipe diameters that would most likely be 

prone to leaks? 

While it would be possible, the value of such an exercise would be very minimal. 

•  Can you please describe any NRW avoided by the meter replacement program? 

Not quite sure what the question is asking? Is the question related to Nonrevenue Water by Volume or 

by Cost? The meter replacement program has upgraded nearly all the water meters in the distribution 

system, and this is certainly a positive step to reducing NRW related to unbilled authorized 

consumption; and well as apparent and real losses. It would be difficult to quantify the sum benefit. 

There are certainly specific examples were the meter replacement program has reduced NRW (aka: 

Unaccounted for Water) such as fire line metering, dead meters, change in type of meter, right sizing 

the meter, and lost or bum meters. A specific portion of the meter replacement program has focused 

on Large Diameter meters. 



 

_J 
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Water Pressure Zones (2013) 
Gainesville Department of Public Utilties 



Gainesville High School 

Room Number 
Number 

of Faucets 
Faucet 
GPM 

Length of 
Stream 

Number of 
Toilets Tollet(GPF) 

Number of 
Urinals 

Urinal 
(GPF) Problems 

Main Building 
First Floor- Main Building 

Office 1 2.0 - - - - - . 
Principals Office 1 1.5 - 1* Auto - - - -

Boys Office Bathroom 1 1.5 1 1.6 

Girls Office Bathroom 1 1.5 1 Long Flush 

Teachers Lounge 1 2.0 . . . . . -
Girls Hall- First Floor-

Near Office 
3 1.5* - 7* 1 Auto 1.6 - - Faucets: 2 didn't work, 1 leaked from 

handle 
Boys Hall-First floor-

Near Office 
2 1.0 . 4 1.6 4 1.0 Faucet took a long time to shut off! 

112 2 2.0 - 1* Auto 1.6 - - -
Second Floor- Main Building 

Faculty Bathroom 1 2.0 . 1* Auto 1.6 - . -
Girls Hall- Second 

floor Bathroom 
2 2.0 - 5* 1 Auto 1.6 . . . 

Boys Hall- Second 

floor Bathroom 
2 1.0 . 3 1.6 4 1.0 

One toilet and One Urinal would not 

flush 
Storage room 2 2.0&4.0 - 1 1.6 - - . 

220 17 
13-3.0 & 

4-4.0 
- - . . . No Aerators on Lab Sinks 

223 16 
14-4.0 2

3.0 
- . . - No Aerators on Lab Sinks 

227 8 4.0 . - - - . No Aerators 

226 16 

14-4.0 & 

2-3.0 . - - . - No Aerators on Lab Sinks 

Third Floor-Main Building 
Faculty Bathroom 1 2.0 . 1 1.6 . - -
Girls Hall- Second 

floor Bathroom 2 2.0 -
S* 2 

Automatic 1.6 - . -
Boys Hall- Second 

floor Bathroom 2 2.0 -
4 *3 

Automatic 1.6 

4*2 

Automatic 1 Sinks Didn't Work 

323 16 

10-3.0, 

6-4.0 - . - - No Aerators on Lab Sinks 

327 14 

12-4.0, 

2-3.0 . - . . . No Aerators on Lab Sinks 

326 12 

6-4.0, 

6-3.0 - - - - - No Aerators on Lab Sinks 

325 1 2.0 . 1 1.6 . . . 
309 1 2.0 - 1 1.6 - - . 

329 14 

9-4.0, 

5-3.0 . - . - - -
Modular Unit 

Girls Bathroom 4 2.0 . 5 1.6 . . -

Boys Bathroom 4 

3-2.0, 

1-1.0 - 3 1.6 3 1.0 

Teachers Bathroom 1 2.0 - 1 1.6 . - Toilet Over Overflow Tube!! 



New Gym 
Concession 2 2.0 . - - . . -

Upstairs Men 3 2.2 . 6 1.6 4*1Auto 1.0 . 
Upstairs Women 3 2.2 . 10•2 Auto 1.6 . . . 

Officials 1 2.2 . 1 1.6 . . 
Girls Locker Room 3 2.2 . 4 1.6 - . 4- 2.5 Showers 

Boys Locker Room 3 1.0 . 2 1.6 2*1Auto 1.0 4- 2.5 Showers 

Coaches Room-Boys 1 2.2 . 1 1.6 . . 1- 2.5 shower 

Coaches Room-Girls 1 2.2 - 1 1.6 . . 1- 2.5 shower 

Assistant Coach 1 2.2 1 1.6 . . . 1· 2.5 shower 

Girls Home Locker 

Room 3 2.2 . 4 1.6 - . 3- 2.5 shower 
Boys Home Locker 

Room 3 2.2 . 2 1.6 2*1Auto 1.0 4- 2.5 Showers- 1 Leaks 

Arts Center 
Loading Dock 1 NONE . - . . . No Aerator 

DressinR room 2 2.0 &1.0 . 1 1.6 . . . 
Dressing room 2 2 . 1 1.6 . . . 

2·2.2 

Girls Bathroom 3 1-1.0 . 6 1.6 . - . 
Boys Bathroom 3 2.2 . 3 1.6 3 1.0 . 

Old Gym 
Downstairs Girls 1-1.0 2· No aerators- Ceiling was leaking 

Room 3 NONE . . . . . 10- 2.5 showers 
Downstairs Boys 

Room 3 1.0 . . . . . 10-2.5 Showers 
Upstairs Boys Locker 

Room 3 2.0 . 3 1.6 3 1.0 
One faucet running and one toilet 

Girls Bathroom 2 2.2* . 3 1.6 . . continuouslv running!!!! 
Boys Bathroom 2 4.0 . 2• 1.6 3 1.0 Flush Valve Leaking 
Coaches Office 1 1.0 . 1 3 . . 2- 2.5 Showers 

Band 
1-.5, 

Girls 2 1-2.2 - 2 1.6 . . One Leaking Flush valve 
Boys 2 1.0 . 1 1.6 1 1.0 -

Gym Annex 
Boys Football locker . . . . . . . 

Doc Office . . . . . - . . 
Locker Room . - - - - . . . 

Weight Room 
Girls . - . - - . - . 

Boys . . . . . . - . 

Cafeteria 
Girls Bathroom . - . - - . . . 
Boys Bathroom . . - - - - . . 
Staff Bathroom . . . . . . . . 

Pre-Rinse Spray valve . . . . . . . . 

Vocational Building 
. . . . . . . . 
. . . . . . . 



CITY OF GAINESVILLE 
• 

PUBLIC UTILITIES DEPARTMENT 
• 

757 Queen City Parkway, SW 

Gainesville, Georgia 30501-4358 

Telephone: 770.538.2466 

Fax: 770.535.5634 

Web Site: www.gainesville.org 

April, 20 2011 

Dear Ms. Brewster, 

Thank you for allowing us to come and look at the restrooms yesterday. I 
have included in this document a list of suggestions and a detailed list of the 
toilets that we found in each restroom. This is the first time that the Retrofit 
Program will be available to a church. Because of this rare opportunity, we would 
like to ask if Gainesville First UMC would be interested in being a case study for 
determining how much water could be saved through a 'commercial' retrofit. 

We would keep track of what and when items were replaced (toilets, 
faucet aerators, showerheads etc). We would compare your use to previous 
months and year's bills and determine the true amount of water and monetary 
savings that were achieved along with the time needed for a return on your 
investment. It could even be a two-three stage program where toilets were 
replaced in stage 1, faucet aerators in stage 2 and possibly a re-evaluation of 
water use in other areas of the church in stage 3. Separating the replacement of 
toilets and faucet aerators by three to four months would allow you to determine 
the water savings from each of your investments and determine which retrofit 
stage produces the most return on your investment. 

This would also be a great opportunity for Gainesville Public Utilities to 
show the real life savings that can be received from a church of your size and 
have that information available to show other churches in this area and the entire 
Metro-district. If you would be interested we could sit down and talk about 
timing for the stages and other details. Please let me know if you have any 
questions or would like to talk further about these or other possibilities. 

Thank you, 

~*?~ 
Water Conservation Specialist 
City of Gainesville 
770-532-7462 
J flowers@gainesville.org 



~~~ Suggestions: 

CITY OF GAINESVILLE 
• 

PUBLIC UTILITIES DEPARTMENT 

• 
757 Queen City Parkway, SW 

Gainesville, Georgia 30501-4358 

Telephone: 770.538.2466 

Fax: 770 535.5634 

Web Site: www.gainesville.org 

• Replace the 18, 3 gpf toilets, with 1.28 gpf models. 

o Credits Offered: If the faucet aerators and showerheads are also 

replaced a 75 dollar credit will be given for each 3gpftoilet 

replaced, up to 18. If the faucet aerators are not replaced a 75 dollar 

credit will be given for half of the number of toilets replaced, up to 9 

credits. 

o I would suggest if you are not replacing them all, to prioritize the 

ones that are used the most, and tum off the water to the one in 

N134. 

• Replace toilets with EPA Watersense labeled toilets or a similarly 

tested toilet. 

o With the amount of use that the toilets will encounter, the 

W atersense label will ensure that they are tested for the amount of 

water they use as well as the amount that they can flush. 

• Fix the 4 broken or running 1.6 gpf toilets. 

• Replace all faucet aerators with 1.0 gpm ones. 

o This is an inexpensive and easy task, as long as the correct size is 

ordered or purchased. 

• Replace showerheads with 1. 75 gpm ones. 



CITY OF GAINESVILLE 
• 

PUBLIC UTILITIES DEPARTMENT 

• 
757 Queen City Parkway, SW 

Gainesville, Georgia 30501-4358 

Telephone: 770 538.2466 

Fax: 770.535.5634 

Web Site: www.gainesville.org 

Women's 

Men's 

Women's 

Men's 

Women's 

Men's 

Toilet Inventory 

Upper Level South Wing 

Restrooms Near Office 

Total Toilets Older Toilets (3gpf) Newer toilets (l.6gpf) 

4 1- First Stall 3 

1 1 

Restrooms Near Great Room and Elevator 

Total Toilets Older Toilets (3gpf) Newer toilets (1.6gpf) 

4 0 4* 

1 0 1** 

* Third stall toilet sticks: the flush arm is bent catching on the side 

** Handle rusted and needs to be replaced 

Restrooms Near Chapel 

Total Toilets Older Toilets (3gpf) Newer toilets (1.6gpf) 

1 0 1 

1 0 1 

Bridal Room 1 0 1 

Upper Level North Wing 

Restroom between N134 and N136 

Total Toilets Older Toilets (3e:of) Newer toilets (1.6gpf) 

1 1* 0 

* This restroom appears to be a storage room now and the toilet appears to be quite 
old. I would suggest turning the water off to the toilet if it is not used, in case it starts 

to leak. 

Restroom between N-131-N-129 

Total Toilets Older Toilets (3gpf) Newer toilets (1.6gpf) 

1* 

* He didn't have the key to open this restroom, but if it isn't used I would suggest 
turning the water off to this toilet as well 



CITY OF GAINESVILLE 
• 

PUBLIC UTILITIES DEPARTMENT 
• 

757 Queen City Parkway, SW 

Gainesville, Georgia 30501-4358 

Telephone: 770.538.2466 

Fax: 770.535.5634 

Web Site: www.gainesville.org 

Hallway Restroom beside N-128 
Total Toilets Older Toilets (3izof) Newer toilets (1.6gpf) 

Women's 3 3 0 

Men's 1 1 0 

Music Hallway Restrooms 
Total Toilets Older Toilets (3gpf) Newer toilets (1.6gpf) 

Women's 3 0 3 

Men's 1 0 1 

Choir Room 
Total Toilets Older Toilets (3gpf) Newer toilets ( 1.6gpfJ 

Women's 1 0 1 

Men's 1 0 1 

Total Number of Older Toilets (3 gpf) on upper level: 6 - 7 
(Depends on the restroom between N-131 and N-129) 

Number of l.6gpftoilets that need smaller repairs on upper level: 2 
(See Restrooms near Great Room and Elevator) 

Lower Level South Wing 

Hallway Restroom between S-15 and S-22** 
Total Toilets Older Toilets (3gpf) Newer toilets {l.6gpf) 

Women's 2 2 0 

Men's 2 2 0 

*"' The showerheads in these restrooms could be replaced with 1.75gpm 
showerheads 

Hallway Restroom Near Youth Hall and Elevator 
Total Toilets Older Toilets (3aof) Newer toilets (1.6gpf) 

Women's 4 0 4* 

Men's 2 0 2 

"'For the third and fourth stall toilets you either have to hold the handle 
down or 'doubleflush' leading to a higher water use. An adjustment to the 
flushing mechanism should reduce this problem. (or a small sign asking for 

the handle to be held downJ 



CITY OF GAINESVILLE 
• 

PUBLIC UTILITIES DEPARTMENT 

• 
757 Queen City Parkway, SW 

Gainesville, Georgia 30501-4358 

Telephone: 770.538.2466 

Fax: 770.535.5634 

Web Site: www.gainesville.org 

Lower Level North Wing 

Restroom between N-01 and N-02 

Total Toilets Older Toilets (3gpf) Newer toilets (1.6gpf) 

1 0 1 

Restroom between N-03 and N-04 

Total Toilets Older Toilets (3gpf) Newer toilets (l.6gpf) 

1 0 1 

Restroom in Hallway by N-12 

Total Toilets Older Toilets (3gpf) Newer toilets (1.6gpf) 

l to 2* 0 l to 2* 

* unsure if there were l or 2 but the ones that we saw were l.6gpf 

Restroom between N-12 and N-15 

Total Toilets Older Toilets (3gpf) Newer toilets (1.6gpf) 

1 0 1 

Hallway Restroom beside N-18 

Total Toilets Older Toilets (3gpf) Newer toilets (1.6gpf) 

2 2 0 

Restroom in N-19 

Total Toilets Older Toilets (3gpf) Newer toilets (l.6gpf) 

1 0 1 

Restroom in N-21- Preschool Directors Office 

Total Toilets Older Toilets (3gpf) Newer toilets (1.6gpf) 

1 0 1 

Hallway Restroom beside N-22 

Total Toilets Older Toilets (3gpf) Newer toilets (1.6gpf) 

Womens 3 3 0 
Mens 1 1* 0 

• This toilet sticks. 



CITY OF GAINESVILLE 
• 

PUBLIC UTILITIES DEPARTMENT 
• 

757 Queen City Parkway, SW 

Gainesville, Georgia 30501-4358 

Telephone: 770.538.2466 

Fax: 770.535.5634 

Web Site: www.gainesville.org 

Total Number of Older Toilets (3 gpt) on lower level: 10 

Number of 1.6gpf toilets that need smaller repairs on lower level: 2 

Restrooms in the Cabin 

Total Toilets Older Toilets (3gpf) Newer toilets (1.6gpf) 

2 2 0 

Total Number of Older Toilets (including the cabin): 18-19 

Number of 1.6gpf toilets that need smaller repairs: 4 



 

 

 

 

 

ADDITIONAL INFORMATION PROVIDED BY 

GAINESVILLE PUBLIC UTILITY DEPARTMENT 
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Metropolitan North Georgia Water Planning District 

2013 Implementation Survey 
WATER SUPPLY AND WATER CONSERVATION MANAGEMENT PLAN 

 
 

Name:  

Jurisdiction:  

Email:  

Phone:  

 

Functionality of Your Billing System 

Action Item 5.1: Conservation Pricing 

Action Item 5.5: Require Sub-Meters in New Multi-Family Buildings 

1. What billing classes do you use to subdivide your customers?  Please check all that apply. 

 Single-Family Residential  

 Multi-Family Residential 

 Commercial 

 Institutional 

 Industrial 

 Other (specify classes) ___________________________________________________________ 

 We subdivide based on meter size  

 We don’t subdivide our customers into billing classes 

 

2. Please attach your rate schedule or describe the billing structure for each billing class.  

For example:   

Residential Customers – Tiered Rate Structure 

Commercial Customers – Uniform Rate Structure, etc. 

 

 

 

 

3.  

 

 

 

 

 

 

 

 

initiator:sskinner@atlantaregional.com;wfState:distributed;wfType:email;workflowId:378d6266d31b754fab9d553e692046bf
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3. Do you explain the concept of conservation pricing on water bills? 

 Yes 

 No 

 Not Applicable 

 

If yes, please provide the explanation in the space below or attach a copy of a bill. 

 

 

 

 

 

 

 

4. How do you encourage conservation (through pricing) with your non-residential classes? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Not Applicable 

 

5. Do you offer irrigation meters? 

 Yes 

 No 

 

6. If yes, please check all that apply. 

 Irrigation rates, at minimum, are 200% of the first tier rate of the billing class 

 Utility charges a connection fee 

 There is not a separate rate structure for irrigation meters. 
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7. How does your water system require new multi-family buildings to sub-meter?  Please check all 

that apply. 

 Local ordinance 

 Water system policy 

 New multi-family buildings are not required to sub-meter 

 We do not have any multi-family zoning in our jurisdiction 

 Not Applicable 

 

8. How many new multi-family buildings have been built in your jurisdiction in the last 12 months and 

how many are sub-metered? 

 

Number of multi-family buildings built in the last 12 months:   _____________________________ 

 

Number that are sub-metered:  ______________________________________________________ 

 Not Applicable 

 

Water Loss Audit / Leak Detection Program 

Action Item 5.6: Assess and Reduce Water System Leakage 

Action Item 5.13: Expedited Water Loss Reduction 

9. If you submitted an AWWA water audit in 2012, what were your top three priority areas? 

(If you were not required to submit an audit using the AWWA water audit software, please skip 

to question 10). 

  

1._______________________________________________________________________________ 

 

2._______________________________________________________________________________ 

 

3._______________________________________________________________________________ 

 

10. Please describe your system’s program for achieving goals to reduce water loss.  Please check all 

that apply. 

  On-going meter calibration and/or replacement 

  Use leak detection equipment and software to identify leaks 

 Establish district metered areas within the system to identify real losses 

 Establish intergovernmental relationships to increase reporting of standing water areas and 

potential leaks 

 Establish different pressure zones for the system 

 Address leaks or inefficiencies within treatment plants 

 Asset management programs to track aging pipes and meters 

 Other________________________________________________________________________ 
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11. If you have a leak detection program, how many leaks have been detected and repaired in the 

preceding 12 months? 

  ________________________________________________________________________________ 

 Information not available 

 Not Applicable 

 

12. Please estimate savings in gallons of water in the same 12 month period. 

________________________________________________________________________________ 

 Information not available 

 Not Applicable 

 

Replacing Older, Inefficient Toilets 

Action Item 5.2: Replace Older, Inefficient Plumbing Fixtures 

Action Item 5.11: Install High Efficiency Toilets and High Efficiency Urinals in Government Buildings 

Action Item 5.14: Multi-Family HET Rebates  

Action Item 5.19: Require High Efficiency Plumbing Fixtures Consistent with State Legislation 

13. Does your water system have a program to replace older, inefficient toilets? 

 Yes, program is current through this year 

 Yes, but program is no longer in effect 

 No, we have not participated in a program (If you checked this box, skip to Question 21) 

 

14. If yes, please identify how your water system replaces older, inefficient toilets? Please check all 

that apply.  

 We participate in the Metro Water District Single-Family Toilet Rebate Program 

(If you checked this box, skip to Question 19) 

 We have a local Single-Family Toilet Rebate Program 

 We have a local Multi-Family Toilet Rebate Program 

 We require retrofit on reconnect or resale  

 We offer toilet distribution or direct installation program 

 We have a program to retrofit toilet and urinals within government buildings 

 Other program (please specify) ___________________________________________________ 

 Not Applicable 

 

15. What year did your water system’s toilet replacement program begin? 

Single-Family Program Multi-Family Program Other Program 

   

 Information not available 
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16. Do you currently offer a toilet rebate program for toilets using greater than 1.28 gallons per flush? 

 Yes, we continue to offer rebates on toilets using greater than 1.28 gallons per flush 

 No, we only offer rebates on toilet using 1.28 gallons per flush or less 

  

17. How many toilets has your water system replaced since the toilet replacement program began? 

Toilet Rebate Type Single-Family Program Multi-Family Program Other Program 

WaterSense 1.28 gpf    

1.6 gpf    

 Information not available 

 

18. How much funding has your water system spent on rebate credits since the program began? 

 

Program Category Amount of Rebate Credits Issued 

Single-Family Program  

Multi-Family Program  

Other Program  

Total:  

 

 Information not available 

 

19. Does your jurisdiction and/or water system offer recycling of old inefficient toilets to customers 

participating in the replacement program? 

 Toilet recycling is available at government facility 

 We provide information to customers about available recycling programs 

 We are discussing offering a recycling program 

 We do not offer recycling or information on recycling for toilets 

 Not Applicable 

 

20. Does your jurisdiction and/or water system anticipate any changes to your replacement program 

in the next year? 

 

 Not Applicable 
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Education and Outreach  

Action Item 5.10: Implement Education and Public Awareness Plan 

21. If your jurisdiction and/or water system conduct water conservation education at schools, please 

indicate which of the following levels are addressed: 

 Elementary 

 Middle 

 High School 

 No water conservation education at schools 

 

For questions 22 - 24, refer to pages 12-8 and 12-9 in the Metro Water District’s Water Supply and Water 

Conservation Management Plan for definitions and examples. 

 

22. How many education/outreach activities have you done in 2013?  

 ________________________________________________________________________________ 

 Not Applicable 

 

23. How many public participation/involvement activities have you done in 2013?  

________________________________________________________________________________ 

 Not Applicable 
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24. Please describe your education and outreach program. (Please attach additional pages as needed.) 
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City of Gainesville, GA Code of Ordinance Excerpts 

  



(1)

(2)

(3)

a.

b.
1.

2.

(a)

(b)
(1)

(2)

(c)

Sec. 5-2-2. - Separate meter requirements.

Each lot, tract or parcel of land to be served by the city water system, within or without the
city limits, shall be served by its own individual utility furnished water meter. No restrictions shall be
placed on the number or types of units served by said meter except as outlined herein. The utility
furnished water meter as referenced shall be purchased from and installed by the city.

No water shall be metered for domestic or process purposes by "master meters"
through which firefighting water could also pass.
Certain users, businesses, or activity types receiving water service, within or without
of the city limits, whether in stand alone structures or multi-unit structures, that are
also connected to the city sanitary sewer system may be required to be served
through a separate utility furnished water meter. Such users, businesses or activity
types include but are not limited to medical or dental activities, film processing, metal
plating, food processing, restaurants, automobile or other vehicle servicing, car and
truck washes, printing, activities regulated under 40 CFR 403 (the federal
pretreatment program), or other uses that could pose a threat to the public health,
environment or sewage collection and treatment systems as determined by the
utilities director or his designee.
All water to be furnished to newly constructed or renovated multi-tenant buildings,
within or without the city limits, will be sub-metered at each unit as outlined below:

Separate utility furnished water meters. Multi-tenant buildings or premises as
referenced above shall receive service through separate utility furnished water
meters for each individual unit. Water service shall be charged at established
rates through said meters, or
Single utility furnished water meter with owner furnished private sub-meters.

Multi-tenant buildings or premises as referenced above shall receive
service through a single utility furnished meter. Water service shall be
charged at established rates through said meter, and
The property owner shall be responsible for privately providing and
installing sub-meters for each individual unit.

(Code 1958, § 25-2; Ord. No. 89-15, § I, 5-2-89; Ord. No. 95-20, § I, 6-6-95; Ord. No. 2009-31, § I, 8-4-09)

Sec. 5-2-3. - New carwashes required to recycle water.

All commercial carwash facilities permitted and constructed after January 1, 2011, with in-
bay and conveyor carwashes shall install operational recycled water systems.
Definitions.

In-bay automatic carwash means a commercial carwash where the driver pulls into
the bay and parks the vehicle. The vehicle remains stationary while a machine moves
back and forth over the vehicle to clean it, instead of the vehicle moving through the
tunnel.
Conveyor carwash means a commercial carwash where the vehicle moves on a
conveyor belt during the wash. The driver of the vehicle can remain in the vehicle or
wait outside of the vehicle.

The provisions of this section shall not apply to:

Page 1 of 2Municode
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(1)

(2)

In-bay automatic carwashes and conveyor commercial carwashes that were permitted
or constructed prior to January 1, 2011;
Commercial self-service carwashes where the customer washes the vehicle with
spray wands and brushes.

(Ord. No. 2010-30, § I, 8-17-10)

Page 2 of 2Municode
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Section 1 - Introduction 

The Georgia Environmental Protection Division (EPD) issued the City of Gainesville’s current 
Permit to Operate a Public Water System (Permit No.: CS1390001) on October 24, 2012.  The 
permit expires October 23, 2022.  The permit requires the City to have a water conservation plan 
on file with EPD (Reference:  Permit condition no. 10).  The City’s current Water Conservation 
Plan on file with EPD was approved March 1, 2000, via a letter from then-EPD director Harold 
Reheis. A condition of the approval was a requirement to submit a Progress Report to EPD every 
five years. 

This Progress Report is being submitted to fulfill this 5-year reporting requirement.  It will 
update the information presented in our current Conservation Plan and outline actions and/or 
improvements made to conserve water and reduce water loss over the past five years.  It will also 
address the City’s efforts to be consistent with the recommended Metropolitan North Georgia 
Water Planning District (MNGWPD) conservation measures, as well as with the State Water Plan, 
the Water Stewardship Act, and Outdoor Water Use rules (Rules of Georgia Department of 
Natural Resources EPD, Chapter 391-3-30).  Discussions are also included regarding our 
extensive public education efforts and other local initiatives as they relate to water conservation. 
 
The City’s source of raw water is Lake Sidney Lanier.  The City has an EPD-approved permit to 
withdraw raw water from Lake Lanier (Permit Number: 069-1290-05, dated March 1, 2000 - 
expires February 1, 2016).  This permit allows withdrawals from the lake for municipal water 
supply purposes of up to an average daily flow of 30 MGD while not exceeding 35 MGD in any 
24-hour period. 
  
Some of the City’s more significant conservation program initiatives during these past five years 
have been: 

-  A Leak Detection Program was started in 2010 and has detected 87 leaks and recovered an 
estimated 48,455,300 gallons of water; 

- The twelve-year Meter Replacement Program was completed in Fiscal Year (FY) 2014 with 6,449 
meters replaced, 31,724 meters converted to FlexNet™ and 18,426 converted to radio read; 

- The twelve month running average for percent water loss has been reduced from 16.63 in July       
2009 to 13.19 in December 2014; 

- Continued involvement in the MNGWPD Technical Coordinating and Public Education 
Committees;  

- Completed AWWA Water Audit for the past four calendar years; 

- Mag meters were installed on our raw water lines at the Lakeside Water Treatment Plant for     
improved accuracy; 

- Addition of Multi-Family and Commercial Plumbing Retrofit Rebate Program.  
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Section 2 - Water Use Data 

Water Demand 
The Gainesville Public Utilities Department, which operates the City’s public water system, 
serves customers within the corporate city limits of Gainesville and in approximately 95% of 
unincorporated Hall County areas currently served by public water systems.  As of June 30, 2014, 
with 48,837 active water accounts, City staff estimates water service is provided to just over 
141,000 people; i.e., 48,837 X 2.9+ = 141,627 

Water system records for FY 2010-2014 were evaluated to determine annual average daily flows 
and peak day flows for raw water withdrawn and treated water pumped to the distribution and 
storage system (see Table 1).   

- During FY14, an annual average daily flow of 17.06 MGD of raw water was withdrawn from 
Lake Lanier.  This includes both the withdrawals for the City’s Riverside Drive Water Treatment 
Plant (WTP) and its Lakeside WTP.  The annual peak day during any 24 hour period for FY14 
was 25.36 MGD which occurred in May 2014. 

- An annual average daily flow of 16.64 MGD of treated water was pumped to the system during 
FY14. The annual peak day for the amount of treated water pumped to the system during FY14 
was 22.26 MGD in May 2014 

 
 

TABLE 1  
FY 2010 - 2014 Daily Water Use (Includes both Riverside and Lakeside Plants) 

 
Month 

Raw Water Withdrawn 
(MGD) 

Treated Water Pumped to System 
(MGD) 

 Average Day Peak Day Average Day Peak Day 

July, 09 20.47 24.04 19.84 23.30 
August, 09 19.17 24.90 18.90 21.87 
September, 09 17.97 23.62 17.49 20.36 
October, 09 16.75 20.10 16.15 18.55 
November, 09 15.88 20.21 15.71 18.09 
December, 09 15.89 19.83 15.53 26.10 

January, 10 16.96 21.82 16.39 18.60 
February, 10 16.27 19.65 15.75 17.40 
March, 10 15.97 18.66 15.70 17.36 
April, 10 17.57 21.48 17.24 19.33 
May, 10 18.15 20.03 17.69 20.03 
June, 10 19.44 26.32 19.02 22.68 
FY10 17.54 AAD* 26.32** 17.12 AAD* 26.10** 

+ (persons per household, 2010 US Census Bureau data)  
* AAD: Annual Average Daily flow 
** Annual Peak Day 
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TABLE 1 (CONTINUED) 
FY 2010 - 2014 Daily Water Use (Includes both Riverside and Lakeside Plants) 

 
Month 

Raw Water Withdrawn 
(MGD) 

Treated Water Pumped to System 
(MGD) 

 Average Day Peak Day Average Day Peak Day 

July, 10 20.40 25.46 19.94 22.86 
August, 10 19.58 23.83 19.16 21.72 
September, 10 19.93 22.52 19.38 22.17 
October, 10 18.54 20.04 17.94 21.54 
November, 10 16.90 20.06 16.56 19.30 

December, 10 16.82 19.73 16.39 19.36 
January, 11 16.70 20.06 16.10 18.30 
February, 11 16.13 18.21 15.64 17.60 
March, 11 16.31 19.42 15.98 17.98 
April, 11 16.60 19.56 16.27 18.04 
May, 11 19.08 25.28 18.69 22.72 

June, 11 20.09 25.34 19.68 23.49 
FY11 18.09 AAD* 25.46** 17.64 AAD* 23.49** 
July, 11 20.40 28.05 19.96 23.75 
August, 11 21.14 28.63 21.00 23.44 

September, 11 20.07 26.68 19.58 24.91 

October, 11 18.40 24.45 17.97 21.46 
November, 11 17.00 24.22 16.47 20.05 
December, 11 16.00 21.12 15.69 18.24 
January, 12 16.24 22.86 15.61 18.84 
February, 12 16.12 21.39 15.90 17.85 
March, 12 16.43 22.70 16.11 18.33 
April, 12 17.52 22.10 16.94 19.99 
May, 12 18.50 24.51 18.17 20.95 
June, 12 19.37 25.35 18.95 24.08 
FY12 18.10 AAD* 28.63** 17.70 AAD* 24.91** 
July, 12 19.53 25.36 18.99 22.35 
August, 12 18.32 24.33 18.02 21.42 

September, 12 18.41 25.01 17.81 21.85 
October, 12 17.71 23.03 17.25 19.27 
November, 12 17.01 21.56 16.56 18.64 
December, 12 15.94 23.44 15.56 18.40 
January, 13 16.18 20.11 15.69 18.00 
February, 13 15.50 20.50 15.14 16.87 

March, 13 15.47 17.43 14.93 16.64 
April, 13 16.71 22.43 16.12 19.29 
May, 13 17.24 21.83 17.06 19.76 
June, 13 18.23 21.53 17.74 19.83 
FY13 17.19 AAD* 25.36** 16.74 AAD* 22.35** 
* AAD: Annual Average Daily flow ** Annual Peak Day 



PAGE 6 OF 32 
 

TABLE 1 (CONTINUED) 
FY 2010 - 2014 Daily Water Use (Includes both Riverside and Lakeside Plants) 

 
Month 

Raw Water Withdrawn 
(MGD) 

Treated Water Pumped to System 
(MGD) 

 Average Day Peak Day Average Day Peak Day 

July, 13 17.18 19.66 16.95 19.62 
August, 13 17.43 18.27 17.08 18.58 
September, 13 18.00 20.37 17.72 20.57 
October, 13 17.44 18.49 17.06 20.19 
November, 13 16.56  18.34 16.14  19.87 

December, 13 15.73 19.25 15.19 20.27 
January, 14 17.04 23.91 16.55 22.14 
February, 14 15.45 23.33 15.16 19.24 
March, 14 16.47 22.33 15.54 18.76 
April, 14 16.81 23.19 16.17 18.89 
May, 14 18.25 25.36 17.90 22.26 

June, 14 18.38 25.10 18.22 20.77 
FY14 17.06 AAD* 25.36** 16.64 AAD* 22.26** 

* AAD: Annual Average Daily flow 
** Annual Peak Day 
Source:  City of Gainesville Army Corps of Engineers Withdrawal Report 
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Water Sales 
In FY14, customer water use based on billed volume totaled just over 5.22 billion gallons - an 
average of 14.31 MGD.  FY14 water use by customer category is presented in Table 2 and Fig 1.  
 
The largest customer use category was the residential sector at 42.99%, followed by general 
industry (34.21%), commercial (13.57%), multi-family (8.16%), and irrigation (1.07%). 
 

TABLE 2  
FY 2014 Water Use by Customer Category 

Customer Category Water Use in CCFs* Water Use in Gallons/Day Water Use by Percent 

Residential  3,002,629 6,153,332.9 42.99% 

Multi-Family 570,281 1,168,685.4 8.16% 

Commercial 947,729 1,942,195.3 13.57% 

Irrigation 74,921 153,536.73 1.07% 

General Industry 2,389,255 4,896,336.3 34.21% 

Total 6,984,815 14,314,087 100% 

Source:  Copy of FY07-FY15 consumption summaries for water-sewer 
*NOTE:  1 ccf = 748 gals.  Therefore, 6,984,815 ccfs = 5,224,641,620 gals. 
 
FIGURE 1 
FY 2014 Water Use by Category 
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Table 3 presents water use data for the past five fiscal years.  
 
- Water sales have continued to be very close to pre-drought numbers.  

- Between FY10 and FY14, the most water sold in any given fiscal year was 7,197,984 ccfs or 
5,384,092,032 gallons in FY12. 
 
TABLE 3 
FY 2010-2014 Water Use as CCFs sold 

 

Fiscal Year Total Water Sold 
(CCFs) 

Domestic Water Sold 
(CCFs) 

July 09- June 10 6,904,049 3,601,319 

July 10-June 11 7,178,419 3,716,764 

July 11-June 12 7,197,984 3,643,937 

July 12-June 13 6,947,115 3,555,911 

July 13-June 14 6,984,815 3,576,903 

Source: City of Gainesville Billing Records. 
 
The U.S. Environmental Protection Agency (EPA) indicates the average citizen uses about 100 
gallons of water each day in the home.1  The U.S. Geological Survey (USGS) estimates domestic 
water use in the State of Georgia to be 79 gallons/day/person.2  According to USGS, domestic 
water use includes residential indoor and outdoor water use.  The City’s domestic 
gallons/capita*/day ranged from a low of 51.76 gals in FY14 to a high of 56.32 gals in FY11.   
 
Table 4 gives domestic gallons per capita per day comparisons for the past five FYs. 

TABLE 4 
FY 2010-2014 Equivalent Gallons/Capita/Day  

Fiscal Year Total Active 
Accounts 

Estimated 
Population 

Equivalent Domestic 
Gallons/Capita*/Day 

July 09- June 10 46,674 135,355 54.53 

July 10-June 11 46,632 135,233 56.32 

July 11-June 12 47,018 136,352 54.77 

July 12-June 13 47,892 138,887 52.47 

July 13-June 14 48,837 141,627 51.76 

Source: City of Gainesville Annual Reports FY 2010-2014. 
*NOTE:  Capita = No. of active accounts multiplied by the factor 2.9 (persons per household, 2010 US Census Bureau data) 
This method is recommended by GA EPD for calculating per capita water use.    
1 WaterSense http://www.epa.gov/watersense/our_water/water_use_today.html 
2 Water data from USGS, Circular 1405, Estimated Use of Water in the United States in 2010, Table 6. Domestic water withdrawals and 
deliveries, 2010. 
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TABLE 5 
FY 2010 - 2014 Equivalent Total Gallons/Capita/Day * 

Fiscal Year Total Active 
Accounts 

Estimated 
Population 

Equivalent Total 
Gallons/Capita/Day* 

July 09 - June 10 46,674 135,355 104.53 

July 10 - June 11 46,632 135,233 108.78 

July 11 - June 12 47,018 136,352 108.18 

July 12 - June 13 47,892 138,887 102.51 

July 13 - June 14 48,837 141,627 101.07 

Source: City of Gainesville Annual Reports FY 2010 - 2014. 
*Gainesville’s system is unique due to high densities of industrial/business/institutional/governmental (approx. 47.8%) water users 
(see Table 2 and 6).  Gainesville is also a regional center for employment in Northeast GA, creating a temporary influx of water use 
during the work week.  Therefore, this method does not accurately reflect per capita usage for all Gainesville water customers.   
 
 

Population 
As noted earlier, the current population served is estimated to be just over 141,000 people with an 
average daily water consumption, based on FY14 water billing data, of 14.31 MGD.  
Approximately 29.52%(or 4.22 MGD) of the average daily water consumption is used by the 
City’s top ten water customers, as shown in Table 6 below.  

TABLE 6  
Ten Largest System Customers for Fiscal Year Ending June 30, 2014. 

 
Customer / Category 

FY Total Usage 
(CCFs) 

Average/Day 
(MGD) 

Fieldale Farms Corp. / Food Processing 611,048 1.252 

Mar Jac Poultry Inc. / Food Processing  450,150 .922 

Pilgrims Pride / Food Processing 445,150 .912 

Cargill Inc.  / Industrial 130,976 .268 

NE GA Medical Center / Institutional 120,474 .246 

Islands Management Company LLC / 
Commercial 

71,138 .145 

Shasta Beverages Inc. 69,312 .142 

Hall County Commissioners 63,868 .130 

Kings Delight / Food Processing 57,705 .118 

Sun Communities Inc. 40,071 .082 

   

TOTAL 2,059,892 4.22 

Source: City of Gainesville Billing Records. 
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Section 3 - System Management  

The annual average daily flow of treated water pumped to the distribution system for FY14 was 
16.64 MGD and water sales averaged 14.31 MGD.  The difference between the two numbers, 2.33 
MGD, includes basically three types of non-revenue producing water;  

1. “Unbilled authorized” water 
2. Real water losses, and 
3. Apparent water losses 

 

Table 7 lists the various categories of “unbilled authorized” water for FY14 while Table 8 presents 
cumulative data for the past four fiscal years. 

Based upon data presented in Table 7, only a small portion of the total FY14 non-revenue 
producing 2.33 MGD is represented by the “unbilled authorized” (105,186.3 gals/day).  The 
balance of the non-revenue producing water is made up of real and apparent water losses. 
Examples of real water losses are leakage and apparent water losses are meter inaccuracies and 
systematic data handling errors.  

TABLE 7   
FY 2014 “Unbilled Authorized” Water by Category  

 
Category 

Estimated Annual Water Use 
(gallons)  

City Fire Department 1,159,267 

Hall County Fire Department 572,232 

Flushing and Repaired Known Leaks 23,621,908 

Construction Testing 723,219 

Hydrant Flow Tests 17,070 

Leak Detection Program 10,756,900 

Sewer Cleaning Usage 785,500 

Fire Department Training Facility 746,424 

Lab Water Sampling 10,500 

TOTAL (gallons per year) 38,393,020 

TOTAL (gallons per day) 105,186.3 

Source: City of Gainesville Unmetered Water Report 
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TABLE 8   
FY 2010 - 2014 “Unbilled Authorized” Water 

Fiscal Year “Unbilled Authorized” 
(gallons/yr) 

July 09 - June 10 13,453,202 
July 10 - June 11 28,396,139 
July 11 - June 12 29,708,709 
July 12 - June 13 45,328,402 
July 13 - June 14 38,393,020 

Source: City of Gainesville Unmetered Water Reports 

The percentage of non-revenue producing water is determined by comparing the amount of 
treated water pumped to the system to the amount of water actually billed.  The non-revenue 
producing water percentage for the City’s system in FY14 was 14.00% [(16.64 -14.31)/16.64].  

According to the AWWA Manual of Water Supply Practices (AWWA M32), the average 
unaccounted for water typically varies between 10 to 15 percent. 

 
Water Loss Audit 
In accordance with the Water Stewardship Act, a Water Loss Audit has been completed yearly 
since 2011. The reports have shown a significant decrease in real water losses over the four years 
the audit has been completed.  Table 9 shows the real and apparent water losses as reported on 
the water audit. Calendar Year 2014 has shown a significant reduction in the amount of real 
water losses, thus a reduction in the overall percent water loss.  

TABLE 9   
CY 2011-2014 Real and Apparent Water Losses 

Calendar Year 
Apparent Water 

Losses 
(MG/YR) 

Real Water 
Losses 
(MG/YR) 

Percent Real 
Water Loss 

2011 81.41 937.48 15.66 % 
2012 75.59 844.61 14.68 % 
2013 72.25 846.49 15.26 % 
2014 71.43 632.10 11.65 % 

Source: City of Gainesville Water Audit 
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Leak Detection Program 
In 2010, the City of Gainesville initiated a proactive Leak Detection Program to control real and 
apparent losses in the water system.  The Leak Detection Program was developed to promote 
water conservation internally, reduce potable water production costs, and save plant capacity 
and delay plant expansions.  In addition, an active Leak Detection Program is recommended by 
the MNGWPD.   
 
The Leak Detection Program is being conducted internally by City of Gainesville staff. A PC-
based Digital Correlator System with Data Loggers was purchased in FY10, and ten additional 
data loggers were added in subsequent years, resulting in a total of 29 loggers. The water system 
has been divided into zones and leak detection is being conducted throughout various portions 
of the water system. Zones with older infrastructure were inspected first. Approximately 75 
percent of the water system has been checked for leaks, with approximately one new square mile 
of the system checked daily. Table 10 shows the number of leaks found since the program’s 
inception in 2010. 
 
Once the entire system has been checked for leaks, staff will check the system again in the same 
order that it was originally checked. Staff continuously strives to improve the program and use 
the most up-to-date equipment.  
 
 
TABLE 10 
CY 2010 - 2014 Leak Detection Program Results 

Calendar 
YEAR 

Number of Leaks 
Found 

Gallons 
Recorded/Recovered 

Production Costs 
Savings* 

2010 7 1,260,160 $2,696.40 

2011 27 16,910,000 $36,187.40 

2012 26 20,626,061 $44,139.64 

2013 27 9,659,080 $20,670.26 

2014 19 10,442,880 $22,348.02 

5-YEAR TOTAL 106 58,898,181 $126,041.72 
Source: City of Gainesville Leak Detection Program 
* $22,348.02 in production cost saved based on the cost of $2.14 dollars for producing the “next thousand gallons” of treated 
water. 
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Meter Maintenance Program 
The City of Gainesville’s new remote read technology allows staff to monitor hourly usage and 
contact our customers within 48 hours of continual usage.  A leak report is generated daily and is 
reviewed by the billing staff.  Calls are made to the customers to notify them of the unusual 
usage.  Due to the topology in the area, there are still meters that cannot be read remotely so 
these meters are reviewed closely through our computerized billing records. The billing staff 
runs a report each week to review customer usage.  This report looks at the customer’s average 
usage compared to the previous year’s average usage for the same reading period.  If it is higher 
than the norm, billing puts in a service order to have the Customer Service Field Representatives 
(CSFR’s) re-read the meter to check for misreads or faulty meters.  Based on the results from the 
service order, the reading is updated or validated and any mechanical issues related to the meter 
technology are corrected.   
 
Customers with high usage are provided the services of a Customer Advocate. The Customer 
Advocates come out to assist in locating leaks or areas that could cause the high usage.  Every 
quarter, staff runs a report of all meters with zero consumption for the previous three 
months. Service orders are entered for the CSFR’s to visit these meters to determine if they are 
working properly.  In many cases the property may be vacant, resulting in the no consumption.  
If the meter tests show a meter to be faulty, it is replaced and returned to the vendor(if under 
warranty) or scraped. CSFR’s and the Customer Advocates also investigate customer complaints 
of inaccurate meter readings and replace meters as appropriate. 
 
In FY 2014, the City of Gainesville completed a 12-year meter replacement and read technology 
project. As shown in Table 11, all manual-read meters have been replaced with Sensus’ 
RadioRead® or FlexNet™ meter reading technology.  This provides for better accuracy and 
easier read collection.   
 
FlexNet™, Sensus’ fixed based remote read technology, has proven to further enhance the City’s 
ability to quickly identify and repair leaks and faulty meters. The most densely populated 
portion of the system has been converted to a FlexNet™.  This system allows for immediate in-
house access to readings taken every hour from these meters. Starting in FY 2015 commercial, 
multi-family and industrial customers who have FlexNet™ meters now also have free access to 
their hourly meter reading via a 3rd party customer portal called AquaHawk. Customers can 
sign up through the AquaHawk website to view their usage and receive leak alerts anywhere and 
at any time. 
 
The Public Utilities Department is currently working in-house on a large meter replacement 
project. Staff are routinely monitoring the usage on the large meters, and how long each one has 
been in service to determine an ongoing replacement schedule. 
 
TABLE 11 
FY2003 - FY2014 Meter Replacement Project  

 Number of Meters 
Converted/Exchanged 

Convert Touch Read to 
Radio Read 18,426 

Convert to Flexnet 31,724 

Meter Exchanges 6,441 

Source: City of Gainesville Meter Replacement and Automated Fiscal Year Cost Report 
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Water System Map 
A geographic information system (GIS) is used by the Gainesville Public Utilities Department to 
maintain and update the water system maps.  These maps indicate the size, length and location of 
water distribution pipes, valves, and fire hydrants and are continually updated with new 
information. 

As of June 30, 2014, the total length of pipelines in the distribution system was 7,153,705 linear 
feet, or 1,354.87 miles. The pipes range in size from 2” to 48” (see Table 12). 

 

TABLE 12 
Pipe Size and Length Throughout System 

Pipe Size Pipe Length (linear feet) 

2” pipe all classes 473,569 

4”pipe all classes 13,450 

6” pipe all classes 2,686,206 

8” pipe all classes 2,273,743 

10” pipe all classes 101,565 

12” pipe all classes 1,000,466 

14"  pipe all classes 2,251 

16” pipe all classes 183,967 

20” pipe all classes 151,647 

24” pipe all classes 187,637 

30” pipe all classes 15,125 

36” pipe all classes 33,456 

42” pipe all classes 29,070 

48” pipe all classes 1,552 

TOTAL 7,153,705 

Source:  City of Gainesville. Pipe lengths were estimated as of June 30, 2014. Note: Due to increased accuracy of GIS and 
system data pipe lengths in some cases are substantially different than the 2009 conservation progress report.     
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Section 4 - Treatment Plant Management 

The City of Gainesville Public Utilities Department (PUD) operates two water treatment facilities, 
the Riverside Drive Water Treatment Plant (WTP) and the Lakeside WTP.  The Riverside Plant 
has a staff of 16 employees and is the older of the two facilities.  It was originally constructed in 
the mid-1950s and has been upgraded several times since.  The Lakeside Plant has been online 
since October, 2002 and has a staff of 14.   

Organizationally, the treatment plants are in the Environmental and Treatment Services Division 
of PUD.  There is a Superintendent who supervises both facilities, along with a plant manager, an 
assistant plant manager, various plant operators and utility workers at each plant.  The 
superintendent, plant manager and assistant plant manager are all required to have a Class I 
State Water Operator Certification.  All other plant operators must have at least a Class II or Class 
III certification.  Most of our operators at this time have either Class II or I level certifications. 

In 2001, the City implemented an incentive pay program for operator certification.  Operators are 
given a 5% pay increase for each level of certification they obtain.  Also, Operator III and 
Operator II positions were created whereby an operator with a Class III certification filling an 
Operator III position is automatically promoted to an Operator II position upon obtaining their 
Class II certification.  This is accompanied with an additional 10% pay increase.  Both of these 
changes have been a significant personnel stabilizing force.   

The City’s water system operations include pumping raw lake water, water treatment, water 
sampling, laboratory tests, pumping treated water to the distribution system, water storage and 
monitoring of the system.  All maintenance is conducted by the Public Utilities Maintenance 
Department.  Major repairs are normally completed by maintenance personnel or by private 
contractors. 

Residual solids produced during the treatment process result from the removal of suspended 
solids from the raw water and the chemicals added to facilitate solids removal.  These solids are 
consolidated through a process of gravity thickening and physical dewatering.  Physical 
dewatering is performed in the Riverside Drive Alum Sludge Handling Facility using a plate and 
frame press.  The Lakeside WTP sludge is trucked to the Riverside Drive Plant for further 
processing.  Dewatered residual solids are transported to the landfill for disposal.  

The Riverside Drive WTP has a peak day filtering capacity of 25 MGD, while the Lakeside Plant 
has a peak day filtering capacity of 10 MGD.  The City currently has a permit to withdraw 30 
MGD on a monthly average with a peak of 35 MGD in any 24-hour period. The raw water 
pumped to the plants, and the treated water leaving the plants, is metered and recorded.  

The City has the capacity to store 30.75 million gallons of treated water.  This includes; 
 
- 12 million gallons of storage capacity on-site at the Riverside WTP, 
- 10 million gallons on-site at the Lakeside WTP,  
- 3.75 million gallons of storage capacity a six elevated storage tanks, and 
- 5 million gallons at the High Street ground level storage tank  
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Section 5 - Rate Making Policies 

Each year, the City of Gainesville Public Utilities Department (PUD) creates a 5-Year Capital 
Improvements Plan (CIP) to anticipate the funds needed for infrastructure improvements.  In 
conjunction, PUD also maintains a Comprehensive Financial Model which aids the department in 
determining the revenue needed to fund the CIP, annual operating budget, and service debt. 
 
In January, 2008, a three-tiered conservation rate structure was implemented.   

Under the conservation rate structure, residential customers are billed according to three (3) 
tiered blocks.  The three tiers are defined as follows: Block 1 = 0-10 ccfs, Block 2 = 11-18 ccfs and 
Block 3 = >18ccfs.  Also under tiered rate structure, commercial & multifamily class customers 
are billed based on a percent of winter average usage (winter average usually runs from 
November-April but varies by billing cycle).  Commercial & multifamily class customer blocks 
include: Block 1 = <125% of winter average, Block 2 = >125% - 200% of winter average and Block 
3 = >200% of winter average.  General industry customers are billed at the lowest rate for all 
consumption under this new structure.  As of January, 2010, irrigation meters are being billed at 
Block 3 for all consumption in compliance with the MNGWPD’s Water Supply and Water 
Conservation Plan. 

As of January, 2015, the conservation rate structure continued to be implemented. Table 13 below 
contains the current water rates.  

 

TABLE 13 
Water Rate Structure – Monthly Charge as of January 1, 2015 

 Inside City Limits Outside City Limits 

Account Service Fee $ 5.10 $ 5.10 

Block 1  $ 2.53 $ 5.06 

Block 2 $ 3.16 $ 6.32 

Block 3 $ 5.06 $ 10.12 

Notes: cf = cubic feet, ccf = 100 cubic feet, 1 ccf = Approximately 748 gallons 
Source: City of Gainesville Water and Sanitary Sewer Rates, Fees and Policies Brochure 
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Section 6 - Plumbing Codes  

The City of Gainesville operates under the current edition of the International Plumbing Code 
(Section 9-20-1-7 of the Unified Land Development Code for City of Gainesville, GA) as adopted 
by the State of Georgia and maintained by the Department of Community Affairs. 
 
Section 9-20-1-7 (International Plumbing Code Adopted) reads: 
 

That certain document, one copy of which is on file in the office of the city clerk, 
being marked and designated as the International Plumbing Code current edition, 
with state amendments, adopted by the board of community affairs of the state, as 
published by the International Code Council is hereby adopted as the [plumbing] 
code of the city for regulating the design, construction, quality of materials, 
erection, installation, alteration, repair, location, relocation, replacement, addition 
to, use or maintenance of plumbing systems in the city and providing for the 
issuance of permits and collection of fees therefore; and each and all  the 
regulations, provisions, conditions and terms of such International Plumbing 
Code, current edition, with state amendments, published by the International 
Code Council on file in the office of the city clerk are hereby referred to, adopted 
and made a part hereof as if fully set out in this Code. 

 
The current International Plumbing Code (IPC), 2012 Edition, Table 604.4, specifies maximum 
flow rates and consumption for plumbing fixtures and fixture fittings and may be referenced for 
further detail.   
 
The Gainesville Municipal Code of Ordinances (Sec. 3-5-16) also has a provision for tampering 
with utility property.  

Section 3-5-16 (Tampering with utility property) reads: 

Any person who shall tap, connect with, disturb, damage, turn on or off any 
main, service connection or meter of any public utility in the city, whether such 
device is within the public ways, or on private premises, shall be guilty of a 
misdemeanor, unless such person is acting by the consent of, or under the 
direction of the utility owning such property. 
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Section 7 - Recycle-Reuse  

The City’s primary recycle/reuse initiative is to return as much water as possible back to its 
source - in the City’s case, Lake Lanier.  Treated water from the City’s two wastewater 
reclamation facilities is returned to Lake Lanier, its point of origin, and is therefore made 
available for reuse by the City of Gainesville, as well as all other users of Lake Lanier and the 
downstream Chattahoochee River system. 

The City’s Linwood Drive Water Reclamation Facility (WRF) has a deep water discharge directly 
into Lake Lanier. The Linwood WRF was upgraded in 2007 and can currently treat up to 5 MGD.  
Previously, Linwood WRF could treat only up to 2.7 MGD. 

The City’s Flat Creek WRF discharges indirectly into Lake Lanier via Flat Creek. In 2005, 
renovations were completed which increased Flat Creek’s capacity from 10.2 MGD to 12 MGD. 

In FY10, FY11, FY12, and FY13 both plants treated and returned to Lake Lanier approximately 
9.08, 8.74, 8.14, and 8.47 MGD, respectively, on an annual average day (see Table 14). In FY14, 
both plants treated and returned to Lake Lanier an annual average daily flow of 8.93 MGD (see 
Table 14).  This represents a 53.67% (8.93 MGD returned versus 16.64 MGD average pumped to 
system) recycle/reuse effort by the City. This is a 5.67% increase from the previous progress 
report.   

As the City’s collection and treatment system grows, our goal will continue to be finding 
additional methods to increase the amount of water returned to Lake Lanier. 

TABLE 14 
FY 2010 - 2014 Water Reclamation Monthly Flows  

Month 

Flat Creek WRF 

Monthly Avg. Day Flow (MGD) 

Linwood WRF 

Monthly Avg. Day Flow (MGD) 

July, 09 5.77 2.28 

 August, 09 6.30 2.46 

September, 09 6.93 2.83 

October, 09 6.92 2.54 

November, 09 6.58 2.48 

December, 09 7.29 2.40 

January, 10 7.10 2.38 

February, 10 7.16 2.33 

March, 10 7.08 2.40 

April, 10 6.59 2.33 

May, 10 6.16 2.27 

June, 10 5.94 2.43 

FY10 Annual Avg. Day 6.65 2.43 
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TABLE 14 (CONTINUED) 
Water Reclamation Monthly Flows FY10 - FY14 

Month 

Flat Creek WRF 

Monthly Avg. Day Flow (MGD) 

Linwood WRF 

Monthly Avg. Day Flow (MGD) 

July, 10 5.78 2.52 

August, 10 6.03 2.62 

September, 10 5.89 2.44 

October, 10 5.69 2.60 

November, 10 5.63 2.48 

December, 10 5.76 2.63 

 January, 11 5.83 2.66 

February, 11 5.99 2.85 

March, 11 6.65 3.03 

 April, 11 6.06 2.87 

May, 11 6.55 2.82 

June, 11 6.69 2.77 

FY11 Annual Avg. Day 6.05 2.69 

July, 11 6.05 2.86 

August, 11 5.76 2.43 

September, 11 5.64 2.51 

October, 11 5.35 2.38 

November, 11 5.10 2.22 

December, 11 5.35 2.36 

January, 12 6.00 2.45 

February, 12 5.94 2.29 

March, 12 6.00 2.36 

April, 12 6.02 2.21 

May, 12 6.02 2.38 

June, 12 5.78 2.18 

FY12 Annual Avg. Day 5.75 2.39 

July, 12 5.52 2.15 

August, 12 5.97 2.29 

September, 12 5.63 2.16 

October, 12 6.57 2.30 

November, 12 5.64 2.20 

December, 12 6.00 2.25 

January, 13 6.64 2.29 

February, 13 6.71 2.31 

March, 13 6.24 2.37 

April, 13 6.24 2.21 

May, 13 6.87 2.40 

June, 13 6.38 2.29 

FY13 Annual Avg. Day 6.20 2.27 



PAGE 20 OF 32 
 

 

TABLE 14 (CONTINUED) 
Water Reclamation Monthly Flows FY10 - FY14 

 
MONTH 

Flat Creek WRF 

Monthly Avg. Day Flow (MGD) 

Linwood WRF 

Monthly Avg. Day Flow (MGD) 

July, 13 7.39 2.54 

August, 13 6.75 2.38 

 September, 13 6.12 2.33 

October, 13 6.32 2.23 

November, 13 6.12 2.34 

December, 13 6.93 2.43 

January, 14 6.72 2.32 

February, 14 6.52 2.40 

March, 14 6.64 2.45 

April, 14 6.84 2.45 

May, 14 6.30 2.26 

June, 14 6.10 2.34 
FY14 Annual Avg. Day 6.56 2.37 

 

Many industrial customers have implemented and continue to seek innovative solutions and 
technologies to reduce water use and thereby manage costs. These include industries efforts to 
reuse their cooling water to reduce their water consumption and the poultry industry’s effort to 
minimize potable water needs for bird processing.  U.S. Department of Agriculture (USDA) 
regulations no longer require poultry industries to use a certain number of gallons per bird in 
thier processing.  This allows poultry industries to use innovative methods to conserve water in 
their processes, whereas before they may have used anywhere from 4 to 7 gallons of water per 
bird. Re-use equipment has been installed in several facilities within poultry processing and other 
industries. Below is a list of a few local industries recycle/reuse measures.  

• A refinery has begun to reuse some of their water after it is pretreated in the cooling 
towers. This has decreased consumption in the range of 50% from its peak.  

• Most of the poultry facilities have replaced equipment over the last 3 to 5 years that has 
greatly reduced water consumption. 

• A slaughter facility specifically put in a reuse system to curtail their dependency on city 
water, and also supplement their usage with well water. 

• An egg facility has just put new equipment in during the last few months that carries each 
individual egg differently through the processing. The new equipment increases yield 
and thereby reduces the amount of water required.  

• A laundry company has added new, more efficient washing machines over the past few 
years that greatly improved the efficiency of their operation.  
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Section 8 - Public Education Programs  

Over the past five years, the City’s Public Utilities Department has continued to expand its public 
education program.  The Environmental Monitoring section of the Environmental Services 
Division has four staff members who focus on outreach and education. Conservation issues are at 
the forefront of the education focus.  

A water conservation program is a set of planned and coordinated conservation measures, 
including public education activities tailored to the goals and needs of the community.  Water 
conservation savings occur gradually as buildings and homes are remodeled, industries and 
businesses modernize, new construction joins the service area, lawn watering practices become 
more efficient, and existing water-wasting plumbing is retrofitted.  While savings can be 
substantial in the long term, they usually don’t occur overnight.  

The City’s public education program consists of the following elements: 

• City-sponsored tours of water treatment plant for scouts, civic groups and schools; 

• City staff members working with local students on special projects dealing with water issues, 
including conservation; 

• City staff serve as a member of the MNGWPD Public Education Sub-committee; 

• City staff serve as chair of Land and Water workgroup of the Hall County Green Alliance; 

• Water-Sense® Partner 

• Distribution of water conservation literature, that specializes in water resources and water 
efficiency, to residents and various groups; 

• Distribution of water conservation devices including showerheads, dye tablets, faucet 
aerators, shower timers, etc. to water customers; 

• Distribution of videos and presentations dealing with water issues to local schools;  

• Inclusion of conservation measures and information regarding plumbing retrofit program in 
water bills; 

• Continued appearances by Gainesville’s superhero character, Conservation Crusader, that 
offers water saving tips and water conservation information at events and schools; 

• Updated broadcasts of water conservation information, water ban updates, and average 
water use on joint-use City of Gainesville/Hall County local government television station 
(Channel 18) and the City of Gainesville website; 

• Created informational videos about finding leaks in homes, a rain barrel workshop, and the 
water and wastewater treatment processes; 

• Providing presentation opportunities to all City/County schools, property/business owners, 
civic groups, and other interested individuals; 

• Continuation of a Rain Barrel Program that provides rain water harvesting education and 
materials to citizens; 
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• Continuation of the Annual Rain Barrel Decorating Contest to educate middle and high 
school students on the importance of water conservation; 

• Providing information on water saving practices and devices through residential and 
commercial water assessments to further provide for future growth and development; 

• Education on water savings from the use of low-flow toilets through Gainesville’s Plumbing 
Retrofit Program (see Appendix A); 

• Providing educational materials at City buildings on water efficiency;  

• Creation of Environmental Fest at a local middle school for 600 sixth grade students;  

• Held Water Fest for the Gainesville community;  

• Creation of two additional characters. Lola the Water Waster who accompanies Conservation 
Crusader to elementary schools to learn how to save water, and the Running Toilet;  

• Participation in MNGWPD District activities including the My Drop Counts Campaign and 
the Water Drop Dash; 

• Case Studies performed at a local church, apartment complex and restaurants. Results from 
water savings achieved have been used to further encourage the community to install water 
saving fixtures; 

• Created a Facebook page to expand the audience reached through conservation messaging;  

• Created moveable sink display to demonstrate the how well water saving devices work.  
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Section 9 - Progress Report 

Every five years the City’s Water Conservation Plan: Progress Report is updated to reflect recent 
data and information for program evaluation purposes.  Evaluation implies measuring in some 
manner the effectiveness of the program.  This could include public visibility and acceptance, 
water savings, and consumer cost savings.  This report discusses various forms of information 
such as a comparison of the past five years of un-accounted for water, water use and equivalent 
usage/capita/day, etc.  This report also addresses measures the City is conducting or researching 
to use water resources more efficiently in the future. 

As a part of the MNGWPD, the City has made great progress related to water conservation since 
the adoption of the 2003 Water Supply and Water Conservation Management Plan.  The Metro 
Water District’s plan has been instrumental in making water conservation a priority in north 
Georgia.  The Metro Water District is the only major metropolitan area in the country with more 
than 100 jurisdictions that is implementing such a comprehensive long-term water conservation 
program that is required and enforced.  Tiered water conservation rates have been put in place 
throughout the Metro Water District.  All of the largest water systems have implemented 
programs to reduce system water loss.  Toilet rebate programs are in place and ahead of 
schedule.  In May 2009, the first update to the original Water Supply and Water Conservation 
Management Plan (2003) was completed.  The water conservation measures in the 2009 Plan 
update include and go beyond the measures in the 2003 Plan. In December 2010 the most recent 
measures were added through an amendment. The conservation measures include:  
 
• The 10 water conservation measures from the 2003 plan 

o Conservation pricing 
o Replace older, inefficient plumbing fixtures 
o Pre-rinse spray valve retrofit education program 
o Rain sensor shut-off switches on new irrigation systems 
o Sub-meters in new multi-family buildings 
o Assess and reduce water system leakage 
o Conduct residential water audits 
o Distribute low-flow retrofit kits to residential users 
o Conduct commercial water audits 
o Implement education and public awareness plan 

• 2009 Plan water conservation measures updates and additions 
o Irrigation meter pricing at 200 percent of the first tier rate 
o 1.28 gpf toilet rebate program only by 2014 
o Minimum local education requirements and optional toolbox of examples is 

provided. 
o Install 1.28 gpf toilets and low flow urinals in government buildings 
o Require new car washes to recycle water 

• December 2010 amendment conservation measures 
o Expedite existing programs to identify and reduce both real and apparent water 

losses 
o Multi-family high efficiency toilet rebate program 
o Install meters with point of use leak detection 
o Require private fire lines to be metered 
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o Maintain a water conservation program 
o Water waste policy to reduce outdoor water waste 
o High efficiency plumbing fixtures consistent with state legislation 

 
 
 
(From: Water Supply and Water Conservation Management Plan, MNGWPD, p. ES-5 - ES-6, May 2009 with amendments from 
http://www.northgeorgiawater.org/supply-conservation/conservation-measures)  
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Section 10 - Drought Contingency Planning 

On June 1, 2010, Governor Purdue signed into law the Water Stewardship Act (SB 130). It allows 
daily outdoor watering for purposes of planting, growing, managing, or maintaining 
groundcover, trees, shrubs, or other plants only between the hours of 4 p.m. and 10 a.m. by 
anyone whose water is supplied by a water system permitted by EPD. Outdoor water use for any 
purpose other than watering of groundcover, trees, shrubs, or other plants is still restricted to the 
current odd/even watering schedule.  

• Odd-numbers addresses can water Tuesdays, Thursday and Sundays.  

• Even-numbered and unnumbered addresses can water Mondays, Wednesdays, 
and Saturdays.  

The City enforces and imposes fines for violations of these permanent outdoor water restrictions 
along with the restrictions set forth in the State’s Rules for Outdoor Water Use (Chapter 391-3-
30).  Under City ordinance Section 10-1-49, violation response actions are: 

• 1st OFFENSE: A $50.00 surcharge will be added to your monthly water bill; 

• 2nd & SUBSEQUENT OFFENSES: Water supply termination and $200 surcharge. A $40 
reconnection fee and surcharge must be paid to restore service.   
 

In addition to the Water Stewardship Act restrictions, we are operating in accordance with the 
Board of Natural Resources adopted Rules for Outdoor Water Use, Chapter 391-3-30.  The rules 
are consistent with Section 4 (Drought Responses) of the Georgia Drought Management Plan, 
which the Board adopted in 2003.  The rules apply to any entity, and its customers, permitted by 
EPD for water withdrawal or for the operation of a public drinking water supply system.  
 
The City of Gainesville maintains a Water Shortage Management Ordinance as part of its 
Municipal Code, Title 5 Municipal Utilities, Chapter 5-2, Article 3.  According to Sec. 5-2-99, 
“water shortage management shall be implemented if water usage restrictions are necessary to 
protect water resources or provide for essential services as determined by the city manager, to be 
consistent with the city’s approved Water Conservation Plan, or as directed by the EPD, as may 
be specified in the Rules of Georgia Department of Natural Resources Environmental Protection 
Division, Chapter 391-3-30, or as otherwise directed.” 
 
As stated on EPD’s website, “Georgia Law (Section 12-5-7) states that local governments may, 
upon application to and approval by the director of the Georgia EPD, impose more stringent 
restrictions on outdoor water use during periods of drought and periods of non-drought.  The 
local authority must be able to demonstrate “good cause” and must follow a process approved by 
EPD to be considered for approval.”  
 
Upon approval from EPD, Sec. 5-2-100 of the City of Gainesville’s Municipal Code, Title 5, 
Chapter 5-2, Article 3, gives authority to the city manager to determine priorities of water use in 
extreme cases of loss of service.  The current Municipal Code requires the city manager to 
consider the following when service is interrupted: 
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• Make water available to private consumers from fire hydrants that are equipped to 
dispense water to the consumers' private containers; 

• Fully consider the needs of essential services; and 
• If possible, avoid the interruption of the fire protection. 

 
When determining "extreme cases", the city manager shall consider: 
 

• Loss of service; 
• Available water supply; and 
• The threat posed to public health and safety by continued water usage. 

 

As a potential source of water in case of emergencies, the City of Gainesville maintains a 12-inch 
metered interconnection with the Gwinnett County Water System.  This connection could 
provide the City up to 3 MGD of water in times of emergency.  Likewise, the City of Gainesville 
has metered interconnections with the White County Water Authority and the Jackson County 
Water Authority that could provide the City with up to an additional 1 MGD of water for 
emergency supply purposes. The City also maintains an interconnection with the City of Flowery 
Branch and the City of Lula as an emergency supply for those cities. 

During drought or water shortage emergencies or as directed by the State EPD, news media 
including radio, television, internet and newspapers are used to inform residents of these 
conditions and to explain the required level of water use restrictions.   A notice is also posted on 
the City’s bulletin board at City Hall, and on the bulletin board located at the County 
Courthouse, at least 24 hours prior to enforcement. 
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Section 11 - Long Range Planning  

On January 17, 2006, Hall County and the City of Gainesville entered into a 25-year 
intergovernmental lease and management agreement regarding the operation and maintenance 
of the Hall County water system within the Hall County water service district (see Figure 2) 
established by the HB 489.   
 
This agreement superseded a number of previous agreements including the January 2004 
agreement mentioned in the previous Water Conservation Progress Report submitted to Georgia 
EPD in May 2005. 
 
In the January 2006 agreement, Gainesville and Hall County agreed to operate the two separate 
water systems as one unified system with Gainesville assuming all financial, operational, 
maintenance, management and capital improvement responsibilities necessary to operate the 
Hall County system.  Additionally, the two governments agreed that Hall County would 
annually transfer ownership of 1/25th of their water system to Gainesville.  This agreement not 
only included the water distribution facilities owned and operated by Hall County but also the 
North Oconee River pumping station and the Cedar Creek Reservoir located in the Hall County’s 
HB- 489 water service district. 
 
Subsequent to signing of the 2006 agreement, Gainesville Public Utilities Department contracted 
with the Wiedeman and Singleton Engineers to prepare an updated master plan.  This report was 
finalized in November 2008 and is entitled “City of Gainesville Public Utilities Distribution and 
Treatment Systems Master Plan Update.” 
 
The updated master plan addressed the interconnection and operation of two separate water 
distribution systems as a unified system via use of a distribution system hydraulic model.  It also 
addressed the unified system’s needs for treatment and transmission of finished water from 
existing water treatment facilities, Riverside Drive and Lakeside Water Treatment Plants.  
Additionally, this master plan incorporated a new water supply from the previously mentioned 
Cedar Creek Reservoir.  A new water treatment plant located at Cedar Creek was recommended 
as part of the overall water management scheme for the community. 
 
Although the November 2008 master plan utilizes both population and demand projections 
within the entire service area to predict sizing, location and timing of various water system 
facilities, Gainesville and Hall County’s overall long range water supply and demands are 
governed by the planning documents prepared by the Metro North Georgia Water Planning 
District (MNGWPD).  To this end, the latest edition of the Metro District’s water supply and 
water conservation management plan issued in May 2009 has been the cornerstone of Gainesville 
and Hall County’s long range water system master planning.  The latest edition of the District’s 
plan extends the forecasted planning period to the year 2035.  The population and employment 
figures reported for Hall County are presented in Table 15. 
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TABLE 15 
Population and Employment Forecast for Hall County 

Year Number of People Number of Employees 

2015 245,300 134,300 

2025 325,200 230,700 

2035 405,200 327,200 

Source: MNGWPD Water Supply and Water Conservation Management Plan (2009) 

 

The long range water demand forecasted for Hall County for 2035 on an annual average daily 
basis is also reported in the May 2009 plan.  Table 16 presents the 2035 forecasted water demands 
with and without conservation practices. 
 

TABLE 16 
2035 Forecasted Water Demands With and Without Conservation Practices 

2035 Water Demand Forecast 

Without Conservation (MGD) Baseline (MGD) With Recommended Conservation 
Program (MGD) 

57.3 54.3 52.0 
Source:  MNGWPD Water Supply and Water Conservation Management Plan (2009) 
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FIGURE 2 
Water Service Districts 



PAGE 30 OF 32 
 

As an active participant and supporter of the Metro District’s efforts, City of Gainesville Public 
Utilities Department has, to date, and will continue in the future to practice and encourage water 
conservation measures outlined by the Metro District.  Specifically the, Public Utilities 
Department plans to continue the measures listed below to achieve a reduction in the overall 
water consumption rate of the water system customers: 
 

• Support water pricing policies that encourage further water conservation 
• Further encourage industries to reduce water use and recycle 
• Utilize public awareness and education programs to engage and further motivate the 

public to conserve water 
• Continue to promote Water Smart® and low maintenance landscaping plans 
• Use materials and measures listed in Sections 8 (Public Education) and 10 (Drought 

Contingency Planning) of this report. 
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Appendix A - Plumbing Retrofit Program  

In 2007, the City of Gainesville implemented a Single Family Plumbing Retrofit Program in 
compliance with the MNGWPD’s Water Supply and Water Conservation Management Plan.  
This program encourages water customers to retrofit inefficient pre-1993 toilets (3-5 gpf) with 
more water efficient toilets (1.28 gpf) by providing them a $75 credit on their water bill for each 
toilet retrofitted.  The criterion for eligibility includes: 
 

• Single family residential customers only; 
• Home must be built prior to 1993; 
• A site visit may be required. 

 
In 2008, the program was expanded to include government and institutional water customers. 
 
On January 1, 2011 the program was changed to allow rebates for only HET 1.28 gpf models. This 
change was implemented three years prior to the required change from the MNGWPD measures.  
 
On July 1, 2012 the program was expanded to include Multi-Family Units and commercial 
properties.  
 
The tables below show the number of toilets retrofitted during each year of the program. Table 17 
shows the number of single family toilets retrofitted. Table 18 shows the number of Multi-Family 
and Commercial Rebates given during each year of the programs.   
 
TABLE 17 
Number of Single Family Toilets Retrofitted by Year 

Year Number of 1.6 GPF toilets 
retrofitted 

Number of 1.28 GPF toilets 
retrofitted 

2007 175 2 

2008 468 20 

2009 158 59 

2010  105 59 

2011 20* 163 

2012 1* 206 

2013 0 350 

2014 0 199 

Total 927 1075 

Total Funding $150,150 

Total funding = # toilets retrofitted x $75 (2002 x $75) 

Source: City of Gainesville, Plumbing Retrofit Program data. *Toilets rebated were installed during previous years.  
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TABLE 18 
Number of Multi-Family and Commercial Toilets Retrofitted by Year 

Year Multi-Family Toilets* Commercial Toilets*  

2011  17** 

2012 7 0 

2013 19 24 

2014 31 10 

Total 57 34 

Total Funding $6,825 

Total funding = # toilets retrofitted x $75 (91 x $75) 
Source: City of Gainesville, Plumbing Retrofit Program data. *All retrofitted toilets are 1.28 gpf models.  
**Rebates were given for a commercial retrofit case study prior to the official program establishment.  
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DRAFT Memorandum 

INTRODUCTION 

This technical memorandum, Part 1 of the two-part Cedar Creek Reservoir Safe Yield Analysis, 
provides documentation of a recommended revised safe yield. The Draft Environmental Impact 
Statement (DEIS) requires evaluation of all reservoir alternatives using consistent methodology, 
data sets, and criteria. To verify the Applicant’s analysis and to ensure the use of a consistent 
methodology and period of record in the subsequent reservoir alternatives evaluation, AECOM 
performed a separate yield analysis. AECOM’s analysis estimated a dependable safe yield for the 
Cedar Creek Reservoir of 4.3 mgd - significantly lower than the 7.3 mgd accepted calculated yield 
of Cedar Creek at the time EPD issued a withdrawal permit. . Part 1 summarizes the comparison of 
the Applicant’s safe yield analysis and AECOM’s revised yield, which used updated stream flow 
records with more recent critical droughts in Georgia.  

Part 2 of the analysis will evaluate the potential increase in yield if the existing dam height is to be 
raised 10 to 20 feet to expand available storage capacity. The Georgia Environmental Protection 
Division (EPD) does not plan on revising conditions in the existing raw water withdrawal permits 
including the minimum instream flow (MIF) requirements and approved reservoir yield for the 
Cedar Creek Reservoir. However, if a structural change - such as raising the dam height to increase 
storage capacity - is proposed for the Cedar Creek Reservoir, EPD will likely require a more 
stringent MIF that could impact the reservoir yield. An additional technical memorandum will be 
provided that discusses Part 2 of the analysis.  

SAFE YIELD DEFINITION 

Hall County (the Applicant) defined the safe yield as: 

 “[T]he reliable withdrawal rate of water with acceptable quality that can be provided by a 
combination of streamflows and reservoir storage through a defined critical drought period. 
Safe yield is dependent upon the storage and hydrologic (rainfall/runoff/evaporation) 

To  
Richard Morgan, Kathrine Freas (U.S. Army Corps of 
Engineers, Savannah District)  Pages 13 
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Subject 

Glades Reservoir Environmental Impact Statement— Cedar Creek 
Reservoir Safe Yield Analysis, Part 1 
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Date November 8, 2013  
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characteristics of the source, the source facilities, the selected critical drought, upstream and 
downstream permitted withdrawals, and minimum instream flow (MIF) requirements.” (Safe 
Yield Analysis, 404 permit application) 

The DEIS team has taken this definition further and evaluated the factors affecting safe yield (such 
as stream flow conditions, critical drought period, demand conditions, etc.) to ensure consistency 
for comparison with other potential reservoir sites. The expansion of the Cedar Creek Reservoir 
will also be evaluated as a potential water supply source (in the Part 2 technical memorandum) 
and the basis of comparison will be clearly defined.  

BACKGROUND 

The Cedar Creek Reservoir is located in the Upper 
Oconee River basin in northeastern Hall County. 
The construction of the pumped-storage reservoir 
and its raw water pump station was completed in 
2000. Raw water is to be pumped from the North 
Oconee River below the intersection of Cedar Creek 
and the North Oconee River (Figure 1) for storage in 
the reservoir. The reservoir has a drainage area of 
approximately 2.6 square miles and the raw water 
intake on the North Oconee River has a drainage 
area of 40 square miles. The usable storage capacity 
of the reservoir is estimated to be 1,161 million 
gallons (MG) at the normal pool water surface 
elevation of 990 feet above mean sea level (ft MSL).  

The Applicant is currently permitted to withdraw a 
maximum daily quantity of 2.5 million gallons per day (mgd) and a monthly average of 2.0 mgd 
from the Cedar Creek Reservoir. The permitted maximum daily and monthly average withdrawal 
quantity for the North Oconee River is 20 mgd and this represents the maximum pumping rate 
required to obtain the designed and approved annual average ultimate dependable yield of 7.3 
mgd based on an analysis conducted in 2001 (Technical Memorandum, Cedar Creek Reservoir 
Yield Analysis with North Oconee Pump Storage- Hall County, December 21, 2001, CH2M Hill).  

The Applicant does not currently withdraw any raw water from the Cedar Creek Reservoir system, 
as the county’s water need has been met by withdrawals from Lake Lanier and existing 
groundwater wells in the county. A water treatment plant (WTP) adjacent to the reservoir has 
been designed to treat water pumped from the Cedar Creek Reservoir for distribution in the 
future; however, the construction of the WTP is on hold because there are sufficient capacities in 
Gainesville’s two existing WTPs.  

In 2006, the Applicant and Gainesville signed an Intergovernmental Lease and Management 
Agreement (Intergovernmental Agreement) that allows Gainesville to operate and maintain the 

Figure 1. Schematic - Cedar Creek Reservoir 
System 

 



Glades Reservoir DEIS 
November 8, 2013 

Draft Cedar Creek Reservoir Safe Yield Analysis, Part 1 

U.S. Army Corps of Engineers, Savannah District  3 | P a g e  
Permit Application SAS-2007-00388 

distribution system that used to be operated by the Applicant prior to 2006, the Cedar Creek 
Reservoir, and its raw water pump station on the North Oconee River. This Intergovernmental 
Agreement also allows Gainesville to gain ownership of the Hall County system in 25 years from 
the date of the agreement. However, the Applicant states that it continues to own the withdrawal 
rights at the Cedar Creek Reservoir facilities.  

Both of the withdrawal permits were issued by the EPD on August 1, 2002, and were to expire on 
August 1, 2012. Although permit renewal applications have been submitted to EPD, they have 
been on hold because the ownership of the raw water withdrawal permits associated with the 
Cedar Creek Reservoir system is in question. The Applicant states that it has been meeting with 
Gainesville to resolve this issue. 

Data Sources and Prior Studies 

AECOM reviewed the following permit documents, reports, the 404 permit application 
documents, and support calculations submitted by the Applicant to the Corps of Engineers 
(Corps).    

Existing Withdrawal Permits 

The Applicant currently holds two existing surface water withdrawal permits associated with the 
Cedar Creek Reservoir system (see Attachment A). The safe yield analysis for the Cedar Creek 
Reservoir was conducted in 2001 as part of the permit application documents (CH2MHill, 2001). 
Table 1 summarizes the permitted withdrawal limits. 

Table 1. Existing Withdrawal Permits for Cedar Creek Reservoir System1 

River 
Basin Permit Holder 

Permit 
Number 

Date 
Issued 

Expiration 
Date Source Water 

Permit 
Limit 

Max Day 
(mgd) 

Permit 
Limit 

Monthly 
Average 

(mgd) 

Oconee Hall County 069-0301-04 8/1/02 8/1/12 North Oconee 
River2 20.0 20.0 

Oconee Hall County 069-0301-05 8/1/02 8/1/12 Cedar Creek 
Reservoir2 2.5  2.0 

1. Source: Georgia EPD 
2. The approved safe yield of the Cedar Creek Reservoir is 7.3 mgd based on the maximum pumping rate of 20 mgd from the 

North Oconee River (Special Conditions #6 of permit 069-0301-04). 

Gainesville Water Distribution and Treatment System Master Plan 

The City of Gainesville conducted a Water Distribution and Treatment System Master Plan (Master 
Plan) in 2008. A water supply sources evaluation, including a safe yield analysis for the Cedar 
Creek Reservoir, was conducted as part of this Master Plan.  

Hall County 404 Permit Application 

The Applicant stated in its 2060 Need Certification that the yield of the Cedar Creek Reservoir is 
7.5 mgd (the approved yield stated in the permit is 7.3 mgd). The Applicant did not submit an 
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independent analysis of Cedar Creek Reservoir’s yield in its 404 permit application. However, the 
Glades Reservoir yield analysis model submitted with the 404 permit application contains the 
Cedar Creek Reservoir system as part of the Applicant’s original preferred alternative. This 
spreadsheet-based yield analysis model can be isolated to evaluate Cedar Creek Reservoir using 
the same period of record the Applicant selected to evaluate the safe yield of the proposed Glades 
Reservoir system.  

AECOM ANALYSIS 

To verify the Applicant’s analysis and to make sure consistent methodology and period of record 
are used in the alternative analysis, the DEIS team constructed a yield analysis spreadsheet model 
to estimate the safe yield of Cedar Creek Reservoir and all other potential reservoir sites to be 
evaluated in this DEIS. 

Table 2 summarizes the projected safe yield, period of record, and the critical drought from the 
sources used to verify the safe yield of Cedar Creek Reservoir. AECOM’s analysis estimated that 
the dependable safe yield for the Cedar Creek Reservoir is 4.3 mgd, which is 3 mgd less than the 
7.3 mgd accepted calculated yield of Cedar Creek at the time EPD issued a withdrawal permit. The 
difference is mainly due to the fact that previous estimates were based on a shorter period of 
available records at the time the safe yield analysis was conducted. AECOM used simulated 
stream flow records from a nearby USGS gage that includes a recent, more critical drought period 
and stream flow (the 2007-2008 drought) than the previous estimates. 

The factors and assumptions affecting the safe yield analysis are discussed in more detail in the 
next section.  

Table 2. Summary of Safe Yield Analyses for Cedar Creek Reservoir 

Report/Analysis 

Year of 
Analysis/ 
Report 

Projected  
Safe Yield  
(mgd) Period of Record 

Critical 
Drought 

Existing Withdrawal Permit1 2001 7.3 (permitted) 7/1/1951-7/30/1961 1954-1957 
Gainesville Master Plan2 2008 6.85  7/1/1951-7/30/1961 1954-1957 
Applicant's 404 Permit 
Application3 2011 7.5 (stated)4 

4.0 (calculated)4, 5 10/1/1984-3/25/2010 2007-2008 

AECOM Analysis6 2013 4.3 10/1/1939-12/31/20127 2007-2008 
1 Georgia EPD Permit #069-0301-04 and #069-0301-05 (Aug 2001) and supported technical memorandum “Cedar 
Creek Reservoir Yield Analysis with North Oconee Pump Storage- Hall County” (December 21, 2001, CH2M Hill) 
2 City of Gainesville Water Distribution and Treatment System Master Plan Update, Section III, November 2008 
(Section prepared by: Golder Associates, using a simplified method) 
3 Proposed Flat Creek Reservoir (Glades Reservoir), Section 404 Individual Permit Application, Part 7- Safe Yield 
Analysis- June 7, 2011 (Schnabel Engineering) 
4 Stated yield = 7.5 mgd (2060 Need Certification, 404 permit application), however, the safe yield model includes 
diversions from Chattahoochee River (from the Glades Reservoir). When the Applicant’s safe yield model is isolated 
to evaluate Cedar Creek Reservoir only, this model predicts a safe yield of 4 mgd. 
5 GA EPD verified the 4-mgd yield independently based on information submitted by the Applicant.  
6 Draft analysis in progress- 2013 (AECOM), including stream flow extension using USGS gage 02217500 Middle 
Oconee River near Athens, Georgia. 
7 Cedar Creek and North Oconee streamflow records were extended back to 1/1/1939 in order to match the Corps 
HEC-ResSim simulation of the ACF basin. See the Streamflow Data section for more details. 
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FACTORS OF SAFE YIELD ANALYSIS 

This section discusses the safe yield factors and assumptions used by four sources (the existing 
withdrawal permit, the Gainesville Master Plan, the Applicant, and AECOM), including streamflow 
data, minimum instream flow requirements, monthly demand, evaporation, and drought demand 
reduction.  

Streamflow Data  

Critical Droughts and Period of Record 

It is important that comparisons of safe yields for potential surface water supply sources (river and 
reservoir withdrawal) are conducted using stream flow records that include historically significant 
droughts. Notable historical droughts in Georgia include droughts that occurred in 1954-1957, 
1986-1989, 2000, and 2007-2008. Georgia declared a Level 4 (most severe) drought response for 
the northern third of the state (including Hall County) during the period of September 2007 to 
June 2008; outdoor watering was prohibited during this period. For many surface water sources in 
Georgia, the 2007-2008 drought is the critical period in determining the water supply availability. 
The 2007-2008 drought period was the critical drought period for determining the safe yield for 
the proposed Glades Reservoir.   

The safe yield analysis performed for the existing permits (CH2M Hill, 2001) used the streamflow 
data from the USGS gage 02217000 Allen Creek at Talmo, Georgia, to simulate the flow in the 
North Oconee River. The Applicant used only the stream flow data for the 10-year period of 
7/7/1951-6/30/1961 from this gage, which includes the critical drought period of 1954-1957 but 
does not cover any of the recent drought periods. This methodology was duplicated in the yield 
analysis in Gainesville’s Master Plan.  

The Applicant used the streamflow data from the USGS gage 02217475 Middle Oconee River near 
Arcade, Georgia, to simulate the flow in the North Oconee River and into Cedar Creek Reservoir 
(Safe Yield Analysis, 404 permit application). The streamflow data at this gage is available from 
3/1/1987 to present and can be used to evaluate the available yield during recent droughts. 
Records from the downstream gage, USGS gage 02217500 Middle Oconee River near Athens, 
Georgia, were used to extend the record from 10/1/1984 to 2/28/1987. 

The locations for each of these streamflow gages in respect to Cedar Creek Reservoir and the 
North Oconee River Raw Water Pump Station are shown in Figure 2. A comparison of the gage 
statistics is shown in Table 3. This table shows that although the drainage areas of the two 
stations are vastly different, the runoff coefficients (calculated as flow rate per square mile) for 
the two gages are relatively close.  
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Figure 2. Locations of Streamflow Gages Evaluated for the Cedar Creek Yield Analysis1, 2  

 
1 Hall County 404 permit application (June 2011) and the existing permits (#069-0301-04 and #069-0301-05) support 
document “Cedar Creek Reservoir Yield Analysis with North Oconee Pump Storage- Hall County” (December 21, 2001, 
CH2M Hill). 
2 Period of record shown is based on what was used in the Applicant’s 404 permit application (Middle Oconee River 
gages) and the existing permit for Cedar Creek Reservoir System (Allen Creek gage). 
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Table 3. Comparison of Gage Statistics1  

USGS Gage 
No.  USGS Gage Period of Record 

Drainage Area  
(mi2) 

AADF  
(cfs) 

Runoff 
Coefficient 

(cfs/mi2) 
02217000 Allen Creek at Talmo, GA 7/1/1951-6/30/1961 18.2 25.0 1.4 
02217475 Middle Oconee River near Arcade, GA 10/1/1984-12/31/20122 332.0 402.0 1.2 

1 Comparison is between Applicant’s 404 permit application and the existing permit. 
2 USGS gage 02217500 Middle Oconee River near Athens, Georgia was used to simulate the period of record from 

10/1/1984-2/28/1987.  

After evaluating the gage statistics, AECOM selected the USGS gage 02217475 Middle Oconee 
River near Arcade, Georgia for simulation of the North Oconee River streamflows. AECOM also 
selected USGS gage 02217000 Allen Creek at Talmo, Georgia for simulation of Cedar Creek inflows 
in the safe yield analysis for the Cedar Creek Reservoir. In order to evaluate all historical droughts, 
AECOM extended the flow at both gages back to January of 1939.  

A drainage area ratio was applied directly to the stream flow data from the USGS gages to 
simulate stream flows at the proposed intake location. The drainage area ratio methodology is 
widely used and was also used by the Applicant in the 404 permit application. 

Minimum Instream Flow Requirements 

The permit requires passing a non-depletable flow of 0.31 mgd or the natural stream flow, 
whichever is less, immediately below the dam of the Cedar Creek Reservoir. Downstream of the 
raw water pump station on the North Oconee River, the permit requires passing a non-depletable 
flow of 7.15 mgd or the natural stream flow, whichever is less. The values for both Cedar Creek 
and North Oconee River are based on the annual minimum 7-day average flow that has an 
occurrence frequency of once in 10 years (A7Q10).  The A7Q10 value of the North Oconee River at 
the pump station is 4.77 mgd. However, the non-depletable flow requirement of 7.15 mgd 
includes a prorated share of the existing monthly average withdrawal downstream for Athens-
Clarke County from the North Oconee River. 

Monthly Demand  

Safe yield is generally expressed based on an annual average daily (AAD) demand basis. A monthly 
demand factor is typically applied to the AAD demand to simulate the seasonal variations of water 
demand. This approach is preferred for predicting safe yield because high water demand seasons 
(increased outdoor watering in spring and summer) often occurs during low flow periods. Table 4 
compares the monthly demand factors used in the Applicant and AECOM safe yield models. There 
was no discussion of the monthly demand factor in the existing permit or in the Gainesville Master 
Plan. The Applicant did not provide an explanation of how the monthly factors were derived. The 
DEIS team calculated the monthly factors based on actual annual and monthly raw water 
withdrawal data in 2011 from Gainesville’s two WTPs. 
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Table 4. Seasonal Demand Factor Annual Pattern 
 Month Applicant AECOM1 
January  0.88 0.91 
February 0.88 0.88 
March 0.88 0.89 
April 1.00 0.91 
May 1.00 1.05 
June 1.20 1.11 
July 1.20 1.13 
August 1.20 1.17 
September 1.00 1.11 
October 1.00 1.01 
November 0.88 0.93 
December 0.88 0.88 
1 Based on 2011 water withdrawal data from Gainesville’s Riverside and Lakeside WTPs. The monthly 
factor is applied to the annual average demand. 

Evaporation 

Evaporation in a safe yield analysis accounts for water loss through natural evaporation from the 
reservoir’s water surface area. Table 5 shows the average monthly pan evaporation rates used in 
the safe yield analysis. The evaporation rate or methodology from the existing permit were not 
available. The evaporation in the Gainesville Master Plan was considered equal to the 
precipitation.  

Evaporation losses in the Applicant’s safe yield model (Schnabel, 2011) were based upon net 
historical evaporation rates as recorded at the University of Georgia in Athens (period 
unavailable). Lake evaporation was assumed to be equal to 70% of the recorded pan evaporation 
during each month. Surface area was approximated by regression equations relating storage to 
surface area. 

In AECOM’s safe yield analysis, the monthly average pan evaporation rates were calculated using 
National Climate Data Center GHCND: USC00098950 station from June 1, 1971, through 
December 31, 2012. Lake evaporation was assumed to be equal to 70% of the recorded pan 
evaporation during each month. Surface area was approximated by regression equations relating 
storage to surface area. 
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Table 5. Pan Evaporation Rate (in/day) Monthly Pattern 
 Month Applicant1 AECOM2 
January  0.07 0.10 
February 0.13 0.13 
March 0.19 0.17 
April 0.25 0.23 
May 0.29 0.25 
June 0.31 0.28 
July 0.32 0.28 
August 0.29 0.24 
September 0.24 0.19 
October 0.18 0.15 
November 0.13 0.11 
December 0.09 0.09 
1 Historical evaporation rates as recorded at the University of Georgia in Athens, period not available 
2 National Climate Data Center GHCND: USC00098950 station from June 1, 1971- December 31, 2012 

Drought Demand Reduction  

The Applicant’s safe yield analysis included a “Useable Storage Reduction Trigger” which triggers 
the use of a drought demand reduction factor to reduce the monthly demand by 5% during the 
months of April through September in an assumed severe drought scenario.  The use of this 
trigger assumes that when the reservoir storage to fall below 15% of its total useable capacity 
(because of a severe drought), associated drought management responses would be in effect and 
would result in a 5% decrease in demand during that period, until the water supply recovered. 
These assumptions were not supported by any documentation in the application. AECOM 
discussed the use of the factor with EPD and determined to conduct the safe yield analysis 
without using a specific drought demand reduction factor in order to achieve a more conservative 
estimate of safe yield. In addition, the effects of water conservation and system management 
have been incorporated demand forecasts. This approach also allows evaluation of additional 
conservation as a potential future water supply source in the “Alternative Analysis” for this DEIS. 

COMPARISON OF SAFE YIELD ANALYSES 

AECEOM used safe yield analyses from four sources (the existing withdrawal permit, the 
Gainesville Master Plan, the Applicant’s safe yield analysis model, and the AECOM analysis) to 
verify the safe yield of Cedar Creek Reservoir.  Table 6 summarizes the analyses of these four 
sources, providing a concise comparison of factors and assumptions. 

The approved safe yield in the permit (7.3 mgd) and the safe yield reported in the Gainesville 
Master Plan (6.85 mgd) were based on the same 10-year period of stream flow record (1951-
1961) and the 1954-1957 drought as the critical drought. The methodology used in the Gainesville 
Master Plan was similar to the methodology used in the Cedar Creek 404 permit application with 
slightly different assumptions for reservoir volume, evaporation, and precipitation. AECOM’s 
updated analysis indicated the safe yield to be approximately 4.3 mgd based on stream flow 
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records from a nearby USGS gage station that includes a recent, more critical drought period (the 
2007-2008 drought). The Applicant’s safe yield model predicted a similar result (4 mgd) when the 
Glades Reservoir component of the model was removed to isolate analysis for only the Cedar 
Creek Reservoir. 

Table 6 summarizes the analysis of the four sources, providing a concise comparison of factors 
and assumptions. 
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Table 6. Cedar Creek Reservoir Yield Analysis – Comparison of Factors and Assumptions1 

  

Existing Withdrawal Permit  
(EPD, 2002; EPD, 2012; and  

CH2M Hill, 2001) 

Gainesville  
 Master Plan  

(Golder, 2008) 

Applicant’s Safe Yield  
Analysis Model 

(Schnabel, 2011) 
AECOM Analysis  

(2013) 
Safe Yield (MGD) 7.3 6.85 4 4.34 

Flow Simulation for Cedar Creek 
Inflow to Reservoir N/A Assumed that inflow equals instream 

flow release 
USGS Gage 02217475 Middle 

Oconee River near Arcade, GA2 

(Drainage Area Ratio 0.008)3 

USGS Gage 02217000  
Allen Creek at Talmo, GA4 

(Drainage Area Ratio 0.14)5 

Flow Simulation for  
N. Oconee Intake  

USGS Gage 02217000  
Allen Creek at Talmo, GA 

(Drainage Area Ratio 2.236)6 

USGS Gage 02217000  
Allen Creek at Talmo, GA  (Drainage 

Area Ratio 2.236)6 

USGS Gage 02217475  
Middle Oconee River near Arcade, 
GA2 (Drainage Area Ratio 0.123)7 

USGS Gage 02217475  
Middle Oconee River near Arcade, 
GA4 (Drainage Area Ratio 0.123)7 

Period of Record 7/7/1951-6/30/1961 7/7/1951-6/30/1961 10/1/1984-3/25/2010 1/1/1939-12/31/2012 
Minimum Instream Flow Release 
below Reservoir 0.31 mgd8 Assumed MIF equal to natural inflow to 

reservoir 0.31 mgd8 0.31 mgd8 

Non-Depletable Flow below N. 
Oconee River Intake  7.15 mgd9 7.15 mgd9 7.15 mgd9 7.15 mgd9 

Maximum Reservoir Total 
Storage Volume10 (MG) 1161 1200 1161 1161 

Evaporation  N/A Assumed equal to precipitation 70% of Avg. Monthly Pan 
Evaporation11 

70% of Avg. Monthly Pan 
Evaporation12  

Precipitation  N/A Precipitation equals to Evaporation -- Daily Precipitation x Reservoir 
Surface Area13 

Seasonal Demand Factor N/A N/A Monthly Monthly (based on 2012 
production data) 

Drought Demand Reduction 
Factor N/A N/A 5% (Apr-Sep)14 -- 
1 N/A = Not Available, -- = Not considered in the analysis 
2 Flow extended from 10/1/1984 using USGS gage 02217500, Middle Oconee River near Athens, GA 
3 Drainage Area (DA) Ratio = DA of Cedar Creek Reservoir (2.62 square miles (mi2)) divided by the DA of USGS gage 02217475, Middle Oconee River near Arcade, GA (332 mi2) = 0.008 
4 Flow extended from 1/1/1939-12/31/2012  
5 DA Ratio = DA of Cedar Creek Reservoir (2.62 mi2) divided by the DA of USGS gage 02217000, Allen Creek at Talmo, GA (18.2 mi2) = 0.14 
6 DA Ratio = DA at North Oconee Pump Station (40.7 mi2) divided by the DA of USGS gage 02217000, Allen Creek at Talmo, GA (18.2 mi2) = 2.236 
7 DA Ratio = DA at North Oconee Pump Station (40.7 mi2) divided by the DA of USGS gage 02217475, Middle Oconee River near Arcade, GA (332 mi2) = 0.123 
8 GA EPD Permit Number 069-0301-05 
9 GA EPD Permit Number 069-0301-04 
10 Dead/sediment storage is assumed to be 20% total volume, total useable storage = 80% total volume 
11 Historical evaporation rates as recorded at the University of Georgia in Athens, period not available 
12 National Climate Data Center GHCND: USC00098950 station from June 1, 1971- December 31, 2012 
13 Daily Precipitation Data from National Climate Data Center GHCND: USC00093621 
14 Applicant’s Reservoir Analysis Excel Spreadsheet Model (2010) 
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SUMMARY 

It is recommended that 4.3 mgd be used as the “revised” yield of the Cedar Creek Reservoir for 
consistency in the DEIS alternative analysis. The 2007-2008 drought is the most critical drought for 
Cedar Creek Reservoir (more critical than the 1954-1957 drought used in original yield analysis). Figure 
4 shows the simulated reservoir volume and predicted drawdown during drought periods. Figure 5 
shows the simulated water surface elevation. The safe yield of the reservoir is estimated to be 4.3 mgd 
with the maximum daily pumping rate of 20 mgd from the North Oconee River (Figure 6).  

EPD Review and Concurrence 

EPD has independently reviewed the yield of Cedar Creek Reservoir under the 2007-2008 drought 
conditions and reached similar results (4 mgd) using the spreadsheet model provided by the Applicant. 
AECOM presented the methodology and preliminary results of the revised safe yield to EPD on June 
2013 and to EPD and EPA during a meeting on July 2, 2013. EPD concurred with AECOM’s analysis of 
the revised safe yield for the Cedar Creek Reservoir.  

 
Figure 4. Simulated Reservoir Storage for Cedar Creek Reservoir (yield = 4.3 mgd) 
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Figure 5. Simulated Water Surface Elevation for Cedar Creek Reservoir (yield = 4.3 mgd) 

 

Figure 6.Yield-Capacity Curve for Each Reservoir Expansion Scenario1  

 
1 AAD = annual average demand 
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AECOM 
One Midtown Plaza, Suite 500 
1360 Peachtree Street, NE 
Atlanta, GA 30309 
www.aecom.com 

404.965.9600 tel 
404.965.9605 fax 

DRAFT Memorandum 

INTRODUCTION 

This technical memorandum, Part 2 of the two-part Cedar Creek Reservoir Safe Yield Analysis, 
evaluates the feasibility of expanding the existing Cedar Creek Reservoir by raising the normal pool 
level 40 feet, from 990 to 1030 feet above mean sea level (feet MSL). The feasibility evaluation 
includes the following: 

• a review of prior studies 
• a feasibility evaluation of potential dam raise 
• an updated analysis based on revised minimum instream flow (MIF) requirements likely to 

be required by the Georgia Environmental Protection Division (EPD) if the dam is to be 
raised  

EPD stated that it has no plan to revise the approved conditions in the current raw water withdrawal 
permits, including the MIF requirements and the approved reservoir yield [of 7.3 million gallons per 
day (mgd)] for the Cedar Creek Reservoir. However, if a structural change is proposed for the Cedar 
Creek Reservoir (such as raising the dam height to increase storage capacity), EPD will likely require 
a more stringent MIF that could impact the reservoir yield.  

EXISTING DATA SUMMARY 

Existing Cedar Creek Reservoir Characteristics 

The summary of dam and reservoir characteristics is based on data presented in the following 
documents: 

• Safe Yield Analysis and Alternative Analysis, 404 permit application, Hall County, 2011  

 To  

Richard Morgan, Kathrine Freas (U.S. Army Corps of 
Engineers, Savannah District)  Pages 18 

CC  

Subject 

Glades Reservoir Environmental Impact Statement— Cedar Creek Reservoir 
Safe Yield Analysis, Part 2 

    
From AECOM 

Date December 5, 2013  
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• Reservoir (Cedar Creek) Dam Design Drawings (Dam Plans), Hall County, 2001 
• Cedar Creek Reservoir Raw Water Withdrawal Permit (Permit # 069-0301-05) 
• North Oconee River Raw Water Withdrawal Permit (Permit # 069-0301-04) 

Table 1 summarizes the dam and reservoir characteristics of the existing Cedar Creek Reservoir. 

Table 1. Summary of Cedar Creek Reservoir Characteristics 
Description Quantity Unit 
Drainage Area1 2.62 sq. mi. 
Normal Pool Water Surface Elevation2 990 ft MSL 
Top of Dam Elevation2 999 feet MSL 
Total Volume at Normal Pool1 1,161 MG 
Usable Volume at Normal Pool (80% total volume)1 929 MG 
Surface Area at Normal Pool 1 149 acre 
Surface Area at Top of Dam1 209 acre 
Length of Dam Crest2 1500 feet 
Approved Safe Yield (annual average basis)3  7.3 mgd 
Permitted Monthly Avg/Max Day Withdrawal at Cedar Creek Reservoir3 2.0/2.5 mgd 
Permitted Monthly Avg/Max Day Withdrawal from North Oconee River3 20.0/20.0 mgd 
Required minimum instream flow (MIF) below dam3 0.31 mgd 
Required non-depletable flow (NDF) below North Oconee River intake3 7.15 mgd 
1Safe Yield Analysis and Alternative Analysis, 404 permit application, Hall County, 2011  
2Reservoir (Cedar Creek) Dam Design Drawings (Dam Plans), Hall County, 2001 
3Raw Water Withdrawal Permits (Permit # 069-0301-05 and # 069-0301-04) 

REVIEW OF PRIOR STUDIES 

Hall County 404 Permit Application 

The Applicant stated that, “The Cedar Creek Reservoir was originally constructed to its maximum 
size and it cannot be expanded.” (Alternative Analysis, 404 permit application) 

However, a literature review indicated that the City of Gainesville (Gainesville) has previously 
identified the expansion of the Cedar Creek Reservoir as a potential long-term water supply action 
(in addition to withdrawing from Lake Lanier), but stated that additional feasibility studies are 
needed to pursue the action. Gainesville’s findings are summarized below. 

Gainesville Water Distribution and Treatment System Master Plan 

Gainesville’s Water Distribution and Treatment System Master Plan in 2008 (Master Plan) evaluated 
the expansion of the Cedar Creek Reservoir by raising the existing dam 40 feet. In this scenario, the 
normal pool water surface elevation would be raised from 990 to 1030 feet MSL and the total 
reservoir storage would be increased from approximately 1,161 to 4,900 million gallons (MG), or an 
increase of nearly four times the current volume.  
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With the current permitted monthly average withdrawal of 20 mgd from the North Oconee River, 
the Master Plan projected an increase of safe yield from 6.85 to 11.0 mgd (a 60% increase) in the 
Cedar Creek Reservoir when the dam is raised 40 feet. 

By increasing the withdrawal from the North Oconee River to 50 mgd and raising the dam 40 feet, 
the safe yield of the reservoir was projected to reach 14.26 mgd, assuming the same instream flow 
requirements below the dam and the North Oconee River intake. The Master Plan acknowledged 
the likelihood that the instream flow requirements may be increased as a result of permit 
modification for increasing the withdrawal. 

Limitations of the Master Plan Analysis 

The analysis in the Master Plan was limited to safe yield and there was no evaluation on 
geotechnical conditions, construction requirements, costs, or environmental impacts. The following 
presents a feasibility evaluation for raising the Cedar Creek Dam and an updated yield analysis based 
on revised instream flow requirements provided by EPD. 

RESERVOIR EXPANSION FEASIBILITY EVALUATION 

Existing Dam Configuration 

The existing Cedar Creek Dam is situated in a narrow drainage channel between two ridgelines and 
is oriented in a roughly northwest to southeast direction. The crest of the dam is at an elevation of 
999 feet MSL and the original stream channel at the center of the valley floor is at approximate 
elevation of 910 feet MSL. According to the Hall County Reservoir (Cedar Creek) Dam Design 
Drawings (Dam Plans) (See Attachment 1), alluvial soils within the footprint of the dam were to be 
excavated to the level of native soils or bedrock prior to embankment placement. A keyway beneath 
the center of the dam was to be excavated 3 feet into the underlying residual materials.  

The dam consists of an earthen embankment with a central low-permeability core composed of silt 
and clay from local borrow sources. According to the Dam Plans, the outer portion of the 
embankment consists of compacted silty and clayey sand soils. The crest of the dam is 40 feet in 
width. Both the upstream and downstream faces of the dam incorporate 3 horizontal to 1 vertical 
(3H:1V) side slopes. The downstream slope includes two 12-foot wide benches at approximate 30-
foot vertical increments. The upstream face incorporates a single bench about 65 feet below the 
crest. 

Internal drainage within the embankment section includes a chimney drain immediately 
downstream of the low permeability core, extending to an elevation of 980 feet.  

The outlet works consists of a 36-inch diameter reinforced concrete pipe, which runs through the 
central section of the dam with its outlet at the downstream toe. The outlet works intake structure 
consists of a rectangular riser located within the reservoir and founded at the upstream toe. A 24-
inch gate valve is located at the base and is operated by a hand wheel located at the top of the riser 
structure.  
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The primary spillway is located on the right abutment of the dam and consists of an excavated 
concrete chute approximately 120 feet in width. 

Geologic Setting 

The Cedar Creek Dam site lies within the Piedmont Physiographic Province of Georgia, an area 
underlain by ancient igneous and metamorphic rock. These rocks are typically composed of granitic 
gneiss, schist, and amphibolites, but have been intruded by younger granite and other igneous 
materials in some areas. Overburden soils in the Piedmont Province are typically formed from the 
in-place weathering of the native bedrock. In general, near surface soils consist of clays and silts, 
where weathering is more advanced. With depth, soils grade to silty sand and sand with increased 
density and consistency. Above the general level of bedrock, a material locally referred to as 
partially weathered rock is typically encountered. This material maintains visible evidence of the 
structure of the parent bedrock, yet is decomposed and has the physical properties of hard soil.  

Geologic maps suggest that a geologic contact exists through the footprint of the current dam, 
running roughly in a southwestern to northeastern direction (USGS 2013). To the west, the bedrock 
is classified as a metamorphosed sedimentary rock, while to the east the bedrock consists of biotite 
gneiss and schist. Reviewing the records of borings drilled for the design of the current dam, it 
appears that the bedrock within the left abutment is relatively hard and continuous from near the 
ground surface. Conversely, beneath the right abutment, bedrock appears to have weathered to 
significant depth. This generally confirms the presence of a geologic contact near the location of the 
streambed. The project site lies a short distance to the east of the Brevard Fault Zone. The origin 
and classification of this fault is not well understood; its last major movement is thought to have 
occurred nearly 200 million years ago. The bedrock in the vicinity of the fault is highly fractured and 
sheared to significant depth. The Chattahoochee River and Lake Lanier are situated above this fault.  

RESERVOIR EXPANSION FEASIBILITY EVALUATION 

The initial review of expanding the Cedar Creek Reservoir by raising the existing dam was supported 
by information contained in the Dam Plans in Attachment 1. AECOM performed a preliminary 
review of incremental embankment and reservoir volumes and general technical feasibility of the 
dam raises based on the information listed above. The review is discussed in the following sections 
of this memorandum. 

Dam Requirements for Increased Pool Elevation 

As noted previously, the current embankment dam spans between two ridgelines. The crests of 
these ridgelines vary in elevation between 1000 feet MSL to about 1025 feet MSL within a distance 
of approximately 1500 feet of the current left and right abutments of the dam. Beyond this distance, 
topography increases significantly to elevations of 1050 feet and higher. Based the data presented in 
the Gainesville Master Plan, a normal water surface elevation of 1030 feet MSL corresponds to a 
storage volume of 4,900 MG, or 15,000 acre-feet (AF). Assuming a freeboard of ten feet, the existing 
dam would need to be increased in height to elevation 1040 feet MSL, and the current embankment 
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will need to be extended along the ridgelines to the east and west approximately 1500 feet to 
provide for adequate storage and freeboard. Additionally, a saddle dam will need to be constructed 
across a low section of ridgeline to the east of the dam site. This saddle dam will need to be 
approximately 1000 feet in total length and 40 to 60 feet in height, depending upon its location. 
Figure 1 shows preliminary alignments of the modified dam crest and saddle dam. 

Key issues for raising the embankment 40-50 feet are the size of the new embankment footprint and 
availability of materials for construction. These and many other issues would need to be examined 
during final design. 
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Figure 1. Cedar Creek Reservoir Expansion 
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The existing dam incorporates a low permeability core and a random earth fill embankment. To 
raise the current dam section, it will be necessary to continue the core and associated chimney drain 
upward. Consequently, the new dam embankment section should be designed to follow the 
alignment of the existing dam to the extent possible. The dam may be raised by constructing 
additional fill material on the upstream side, the downstream side, or on both sides of the current 
embankment. If the dam were to be raised using similar materials, the overall footprint of the 
embankment would need to be increased significantly in order to maintain current side slope 
inclinations. To provide for a more efficient raise, consideration may be given to the construction of 
a rockfill section on the downstream side of the dam. Rockfill may be placed at slopes steeper than 
the current 3 horizontal to 1 vertical (3H:1V) downstream grade. Consequently, the material 
required for construction would be reduced and the overall footprint of the dam would be smaller 
than that required for a soil embankment. The saddle dike extension along the ridgelines to the east 
and west could be constructed of earth fill, or a combination of earth and rock fill to reduce required 
material quantities. Figure 2 shows a conceptual modified dam section with 2.5 horizontal to 1 
vertical (2.5H:1V) rockfill addition (supplemental material) on the downstream face, but only 
conveys the concept of a downstream dam raise. Items not addressed or labeled on Figure 2 
include:  

• no filter is shown between core and rockfill 
• actual core thickness will vary depending on final design 
• cracking of the core material due to embankment settlement will need to be addressed in 

final design 
• actual foundation conditions  
• the supplemental core will likely need to be amended with imported materials 
• actual slopes and elevations will be determined during final design 

Figure 2. Modified Dam Section 

 



Glades Reservoir EIS 
December 9, 2013 

Cedar Creek Reservoir Safe Yield Analysis, Part 2 

U.S. Army Corps of Engineers, Savannah District     Appendix D-8 | P a g e  
Permit Application SAS-2007-00388 

For a design requiring upstream construction, the reservoir would likely need to be completely 
drained to allow for removal and reconstruction of the inlet structure for the outlet works, and to 
remove soft subgrade soils within the footprint of the new embankment. If the embankment were 
to be raised employing downstream construction only, it might be possible to leave the reservoir at 
a lowered pool elevation during construction. The pipe for the outlet works would need to be 
extended during the initial phase of construction. Additionally, any soft soils within the new 
embankment footprint downstream of the dam would need to be excavated prior to placement of 
new fill. 

The time required for design of a raise of this magnitude could be on the order of 1 to 2 years, and 
construction of a dam raise of this magnitude could take 2 years or more to complete. 

Preliminary Incremental Embankment and Reservoir Volume Evaluation  

Incremental reservoir volumes and associated dam volumes were obtained using National Elevation 
Dataset (NED) 10-meter Digital Elevation Model (DEM) data (USGS 2013). The dam volume 
calculations used the following assumptions: 

•  a 2.5H:1V slope on the upstream and downstream face of the raised section 
• 10 feet of freeboard (height between spillway crest and dam crest) 
• a 25-foot crest width  

Table 1 summarizes the calculated embankment and reservoir volume data; the useable storage 
volume associated with increased normal water surface elevations are shown in Table 2.  

Table 1. Preliminary Incremental Reservoir Volume Evaluation 
Normal Water 

Surface Elevation 
(NWSE) (ft) 

Dam Crest 
Elevation (ft) 

Calculated 
Embankment 

Volume (cy) 

Calculated 
Reservoir Volume at 

NWSE (AF) 
Reported Reservoir 

Volume (AF) 
9901 9992 1,000,000 3,800 3,7003 
1000 1010 1,300,000 5,600  
1010 1020 1,700,000 7,900  
1020 1030 2,200,000 10,800  
1030 1040 2,700,000 14,500 15,0004 

1 Actual normal pool, or NWSE and dam crest elevation 
2 Wm. Thomas Craig LLC, Covington, GA; June 10, 2011. Part 4 Alternatives Analysis and Part 7 Yield Analysis 
3 Based on conversion from reported 1,200 MG in Gainesville Report 
4 Based on conversion from reported 4,900 MG in Gainesville Report 

Table 2. Useable Storage Volumes1 at Increased Pool Elevations 
Normal Water 

Surface Elevation 
(NWSE) (ft) 

Useable Storage 
Volume  

(MG) 
Water Surface Area 

(ac) 
9902 1,151 145 
1000 1,596 207 
1010 2,674 256 
1020 2,787 310 
1030 3,548 429 

1 Useable storage is equal to 80% of the total reservoir storage volume 
2 Actual normal pool elevation 
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Potential Dam Raise Issues 

In general, although the site presents topographic challenges to the layout of the dam, it is well 
suited to a dam and reservoir from a geotechnical standpoint. The overburden soils are relatively 
thin and are typically very stiff to hard in consistency. Therefore, they are not prone to significant 
consolidation when subjected to embankment loads. The underlying bedrock has a variable 
weathering profile, but is composed of relatively competent formations. It is anticipated that 
embankment should be capable of tolerating minor to moderate settlements induced by the new 
construction. The following potential issues were identified, and would need to be addressed for 
further evaluation of the dam modification:  

• Outlet Works Pipe. The outlet works pipe, which consists of reinforced concrete, may be 
sensitive to differential settlement and to the additional load of 50 feet of embankment 
material. As part of the design phase for the dam raise, it will be necessary to assess the 
ability of this pipe to support the significant increase in load and to tolerate anticipated 
differential movements resulting from the addition of embankment fill. The additional load 
on the pipe may exceed the design strength of the pipe, which would lead to pipe failure if 
not properly addressed. While mitigation measures such as slip lining the pipe with a steel 
liner may address the issue, this would need to be carefully evaluated during final design. If 
pipe replacement is determined to be necessary, the cost of the raise may be significantly 
greater than the cost without the pipe replacement.  

• Material Availability. The primary geotechnical issue that will impact the proposed dam 
raise is the shortage of low permeability soils in the immediate dam facility available for use 
as fill in embankment construction. Within the eastern side of the reservoir, soil overburden 
is only a few feet in thickness and is primarily sandy in composition. Soil is thicker on the 
western side of the reservoir area, but is still primarily composed of silt and sand. 
Competent bedrock, present at shallow depths in higher portions of the proposed new 
reservoir, could be quarried and used in a rockfill section to reduce material requirements 
for the dam raise. Material would need to be imported if not locally available, significantly 
increasing the cost of the dam raise.  

• Width of Abutments. The ridgelines on either side of the existing embankment dam are 
relatively narrow and will present a short seepage path from the new reservoir to drainage 
features downstream. An exploration program would need to be conducted to assess these 
ridgelines to determine if a grout curtain or other cutoff will be required to prevent 
excessive seepage and associated piping erosion.  

• Seepage. A higher reservoir level will exert greater fluid pressures on the moderately 
fractured bedrock located at shallow depth, which will increase seepage losses.  

The issues listed above would need to be addressed as part of the comprehensive geotechnical 
study for the proposed dam raise. 
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SAFE YIELD ANALYSIS 

The following sections discuss the potential revision of the instream flow requirements and the safe 
yield estimated based on the modified dam and instream flow requirements. 

Potential Revision of Instream Flow Requirement  

Hall County obtained the 404 permit for construction of the Cedar Creek Reservoir in October 1998, 
which is prior to the State of Georgia’s adoption of the Interim Instream Flow Protection Policy in 
April 2001. The instream flow requirements in Hall County’s current raw water withdrawal permits 
were based on the annual minimum 7-day average flow that has an occurrence frequency of once in 
10 years (A7Q10), which is less stringent than what is in the Interim Instream Flow Protection Policy. 
The current policy requires adoption of a minimum instream flow based on one the following three 
options: a minimum 7-day average flow that has an occurrence frequency of once in 10 years 
(M7Q10), a site specific instream flow study, or mean annual flow options for new non-farm 
withdrawals.  

EPD stated that it has no plan to revise the approved 
conditions in the current raw water withdrawal permits, 
including the MIF requirements for Cedar Creek and the 
non-depletable flow (NDF) for North Oconee River and 
the approved annual average safe yield of 7.3 mgd for 
the Cedar Creek Reservoir. The NDF is the instream flow 
consisting of the 7Q10 flow plus an additional flow 
needed to ensure the availability of water to 
downstream users.  

However, if a structural change - such as raising the dam 
height to increase storage capacity - is proposed for the 
Cedar Creek Reservoir, EPD will require more stringent 
MIF conditions.  

Current Instream Flow Requirements 

Hall County’s current withdrawal permits require the following: 

• Passing at all times the A7Q10 of 0.31 mgd immediately below the Cedar Creek Reservoir 
dam.  

• Passing a NDF of 7.15 mgd or the natural stream flow, whichever is less downstream of the 
raw water pump station intake on the North Oconee River. The NDF requirement of 7.15 
mgd includes the A7Q10 value of the North Oconee River at the pump station (4.77 mgd) 
and a prorated share (2.38 mgd) of the existing monthly average withdrawal downstream 
for Athens-Clarke County (16 mgd) from the North Oconee River. 

Potential Instream Flow Requirements 

Definition of 7Q10 

A stream’s seven-day, ten-year 
minimum flow or “7Q10” 
provides the basis of analysis 
for the minimum flow required 
in the stream to protect aquatic 
life and downstream uses. A 
stream’s 7Q10 is a statistical 
figure that reflects the lowest 
seven-day running average of a 
stream’s flow with a recurrence 
frequency of once in ten years.  
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EPD indicated that the instream flow requirement would be modified as a result of the permit 
modification for reservoir expansion. The MIF or NDF would be revised to a 2-stage release 
requirement that is based on the M7Q10 (instead of A7Q10) when the withdrawal is greater than 
the current permitted value, but maintains the A7Q10 based value if the withdrawal is less than or 
equal to the current withdrawal permit.  

The estimated M7Q10 for Cedar Creek and the revised NDF (based on M7Q10) for North Oconee 
River are presented in Table 3. Figures 3 and 4 compare the permitted values (based on A7Q10) and 
the revised values (based on M7Q10). The NDF for North Oconee River includes the estimated 
M7Q10 and a prorated share of the existing monthly average withdrawal downstream for Athens-
Clarke County from the North Oconee River (2.32 mgd). The yield analysis model is set up to 
simulate this revised release requirement whenever the withdrawal (from the river and from the 
reservoir) is greater than the current 
permitted values. 

  
Proposed 2-stage Instream Flow 
Requirement for Cedar Creek Reservoir 
Expansion 

1. If raw water withdrawal ≤ current 
permitted quantity, the MIF or NDF 
= existing permitted MIF or NDF 

2. If raw water withdrawal > current 
permitted quantity, the MIF or NDF 
requirements will be revised based 
on the monthly 7Q10 (M7Q10)  



Glades Reservoir EIS 
December 9, 2013 

Cedar Creek Reservoir Safe Yield Analysis, Part 2 

U.S. Army Corps of Engineers, Savannah District     Appendix D-12 | P a g e  
Permit Application SAS-2007-00388 

Table 3. M7Q10 Values for Cedar Creek and NDF for N. Oconee River 

 Month 

Cedar 
Creek 

M7Q10  
(mgd)1 

N. Oconee River NDF 
(based on M7Q10) 

(mgd)2,3 
January  0.97 16.0 
February 1.12 17.0 
March 1.35 20.7 
April 1.18 18.5 
May 0.75 13.3 
June 0.48 8.3 
July 0.33 6.3 
August 0.21 5.1 
September 0.20 4.5 
October 0.26 5.7 
November 0.44 7.9 
December 0.67 10.8 

1 Calculated using USGS gage 02217000 Allen Creek at Talmo, GA (extended from 1939-2012) 
2 Calculated using USGS gage 02217475 Middle Oconee River near Arcade, GA (extended from 1939-2012) 
3 Includes prorated share of the existing monthly average withdrawal downstream for Athens-Clarke 
County from the North Oconee River (2.32 mgd) 
 

Figure 3. Comparison of Cedar Creek Instream Flow: Permitted A7Q10 vs. Calculated M7Q101 Values 

1 Calculated using USGS gage 02217000 Allen Creek at Talmo, GA (extended from 1939-2012) 
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Figure 4. Comparison of North Oconee River Instream Flow: Permitted A7Q10 vs. Calculated M7Q101,2 
Values 

 
1 Calculated using USGS gage 02217475 Middle Oconee River near Arcade, GA (extended from 1939-2012) 
2 Includes prorated share of the existing monthly average withdrawal downstream for Athens-Clarke County 

from the North Oconee River (2.32 mgd) 

SUMMARY OF RESULTS 

Table 4 summarizes the instream flow requirement assumptions and the estimated safe yield for 
each scenario evaluated. 

Table 4.Reservoir Expansion Scenarios 
Normal Pool 

Water Surface 
Elevation  

(ft MSL) 

North Oconee 
Withdrawal 

(mgd) 

 
North  

Oconee NDF  

 
Cedar 
Creek  

MIF  

Safe Yield 
(mgd-
AAD1)  

990 20 A7Q102 A7Q10 4.3 
1030 20 A7Q102 M7Q10 9.5 
1030 50 2-Stage M7Q10 10.0 

1 Annual Average Day 
2 Using permitted A7Q10 values for Cedar Creek (0.31 mgd) and N. Oconee River (7.15 mgd) 

The analysis shows that,  

• The estimated safe yield of the expanded reservoir (by raising the dam 40 feet) is 
approximately 9.5 mgd, an 120.9% increase from the estimated safe yield of 4.3 mgd with 
the current configuration. However, this is only 2.2 mgd higher than the approved safe yield 
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of 7.3 mgd based on the current permit. Raising the dam will result in a more stringent 
instream stream flow release requirement. 

• Increasing the raw water withdrawal from North Oconee River does not significantly 
increase the yield, because there is often insufficient streamflow during summer months in 
the North Oconee River to support a greater withdrawal. Based on an extended streamflow 
record from 1939-2012, the current permitted monthly average withdrawal rate of 20 MGD 
has only been available for 40.8% of the time. If the raw water withdrawal capacity had 
been 50 mgd, it is estimated that 50 mgd would have been available from North Oconee 
River 12.2% of the time for the entire period of record analyzed. During droughts, this 
percentage would have decreased even further. For example, during the summer of 2008 
(June-August), 50 mgd would have been available for withdrawal only 1.1% of the time.  

Figure 5 compares the reservoir safe yield and the maximum pumping rate at the North Oconee 
River simulated for each scenario.  

Figure 5. Reservoir Safe Yield vs. Maximum Pumping Rate from the North Oconee River for Each Reservoir 
Expansion Scenario 

 

Figures 6 compares the daily reservoir storage and the daily pumping rate at the North Oconee River 
simulated for each scenario. The recovery of the expanded 1030 feet MSL reservoir is much quicker 
with a 50 mgd pumping rate from North Oconee River than a 20 mgd pumping rate.  
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Figure 6. Cedar Creek Reservoir Storage and Pumping at 990 feet MSL and 1030 feet MSL with a 20 mgd 
Withdrawal and a 50 mgd Withdrawal from North Oconee River (2007-2009) 
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CONCLUSIONS 

In summary, the proposed dam raise to a crest elevation of 1040 feet MSL, or a normal pool water 
surface elevation of 1030 feet MSL, may be feasible but costly for the Cedar Creek impoundment. 
The useable storage volume would increase from 1,151 MG to 3,548 MG, and the surface area of 
the reservoir would increase by nearly 200% from 145 acres to 429 acres.  

The estimated safe yield of the expanded reservoir (by raising the dam 40 feet) is approximately 9.5 
mgd, a 120.9% increase from the estimated safe yield of 4.3 mgd with the current configuration. 
However, this is only 2.2 mgd higher than the approved safe yield of 7.3 mgd based on the current 
permit. feet 

To reach a crest elevation of 1040 feet MSL, it would be necessary to extend the dam embankment 
along the crests of the ridgelines a distance of approximately 1500 feet in both directions. Due to 
the limited quantity of soil borrow materials available locally and the anticipated large footprint of 
the raise section, consideration should be given to the use of a rockfill section as part of the raise. 
These issues would need to be addressed prior to design of the dam raise.  
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DRAFT Memorandum AECOM 
One Midtown Plaza, Suite 500 
1360 Peachtree Street, NE 
Atlanta, GA 30309 
www.aecom.com 

404.965.9600 tel 
404.965.9605 fax 

INTRODUCTION  

This technical memorandum provides a review of current groundwater use in Hall County, Georgia, 
based on available literature, and an evaluation of the potential for groundwater to provide a 
reliable water supply to the county. This memorandum was prepared as part of the Draft 
Environmental Impact Statement (EIS) for the proposed Glades Reservoir in Hall County, Georgia 
and will be used by the U.S. Corps of Engineers (Corps) to assess Project Need for the permit 
application submitted by Hall County (permit number SAS-2007-00388) pursuant to Section 404 of 
the Clean Water Act (33 U.S.C. 1344). 

BACKGROUND 

Historically, groundwater use has been low compared to surface water use in Hall County. Surface 
water has been Hall County’s primary water supply source since the City of Gainesville Public 
Utilities Department (GPUD) constructed the Riverside Water Treatment Plant in 1953 to provide 
treatment for water withdrawn from Lake Lanier. In addition to Lake Lanier, Cedar Creek Reservoir 
was constructed in 2005 to provide additional future surface water supply in the portion of Hall 
County located in the North Oconee River basin.   

Groundwater provides the primary public water supply source for the cities of Lula and Flowery 
Branch. Groundwater is also used as a water supply source for several private industries, single-
family residences, small community water systems, golf course irrigation, and limited agricultural 
activities in Hall County.  

To predict future areas that may be supplied by groundwater, it is important to review the current 
service area supplied by GPUD’s water system. GPUD is the primary finished (drinking) water 
provider in Hall County. The City of Gainesville owns and operates the water distribution system 
within GPUD’s service area; it also operates the water system within Hall County’s service area 
under a 2006 intergovernmental lease and management agreement. The city’s public water 
distribution system, therefore, serves both city and county customers and extends throughout most 
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of Hall County. Limited public water service is currently available in northern and eastern Hall 
County. Figure 1 shows the water distribution system that serves Gainesville and Hall County as of 
October 2012.  

 
Figure 1. Water Distribution System Serving Gainesville and Hall County (October 2012) 
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Overview of Hall County’s Groundwater Supply Evaluation and Methodology 

The 404 permit application for Glades Reservoir submitted by Hall County (the Applicant) in June 
2011 (Permit Application SAS-2007-00388) cited an estimated current groundwater use of 3.5 
million gallons per day (mgd).  In the application, Hall County predicted a decline in groundwater use 
by 2060. Assuming that some of the population currently served by private wells will choose to be 
served by the public water system (using surface water) when the distribution system is expanded 
and service is available, the Applicant estimated that future groundwater use would decline to 
approximately 2 mgd by 2060.   

Within an April 18, 2013 memo to the Corps, the Applicant presented revised 2060 water demand 
projections. The Applicant estimated that its total water demand in 2060 will reach 77.3 mgd. With a 
total of 25.5 mgd available from existing surface water sources (18 mgd from Lake Lanier and 7.3 
mgd from Cedar Creek Reservoir) and 2 mgd from groundwater, the Applicant estimated that it 
would have an unmet water supply need of 50 mgd in year 2060. (Permit Application Number SAS-
2007-00388). 

GEOLOGY AND AQUIFER 

Hall County is located north of the Fall Line in the Piedmont physiographic province of Georgia as 
shown in Figure 2. The geology in this area is complex and consists of structurally deformed 
metamorphic and igneous rocks (Peck et.al, 2011). The bedrock underlying this area is mostly 
crystalline rock and the aquifers are referred to as “crystalline-rock aquifers.” Crystalline rocks have 
limited primary pore spaces, and the porosity and permeability of the unweathered and unfractured 
bedrock is extremely low. The primary means of groundwater transmission is through secondary 
openings along fractures, foliation, joints, contacts, or other features in the crystalline-rock bedrock.  

 

 

 

  



Glades Reservoir EIS 
Draft Technical Memorandum: Groundwater Supply Evaluation 

November 11, 2013 

U.S. Army Corps of Engineers, Savannah District  Appendix F-4 | P a g e  
Permit Application SAS-2007-00388 

 Figure 2. Hydrogeologic Provinces of Georgia 

 
Source: Peck, M. F., D.C. Leeth, J.A. Painter. 2011. Groundwater Conditions and Studies in Georgia, 2008–2009, Scientific 
Investigations Report 2011-5048, U.S. Department of the Interior/U.S. Geological Survey 

EXISTING GROUNDWATER USE 

Groundwater Use Over the Last Decade 

The U.S. Geological Survey (USGS), in cooperation with the Georgia Department of Natural 
Resources (DNR) Environmental Protection Division (EPD), compiles water use estimates for Georgia 
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every five years. The most recent compilation was published in the report Water Use in Georgia by 
County in 2005: Water Use Trends 1980 to 2005 (Fanning et.al, 2009). The report presents water use 
estimates from surface and groundwater sources for selected water use categories. Groundwater 
use was estimated to be approximately 4.18 mgd, or 18 percent of the total (23.71 mgd) water 
supply in 2005 in Hall County. Table 1 summarizes the groundwater use by various categories as 
presented in the USGS report. The Hall County water use summary page from the USGS report is 
provided in Attachment 1. 

Table 1. 2005 Groundwater Use in Hall County1 

Type 2005 Withdrawals (mgd) 
Public Supply2 0.51 
Domestic & Commercial3 2.18 
Industrial & Mining4 1.40 
Irrigation5 0.09 

Total 4.18 
1 Source: Water Use in Georgia by County in 2005: Water Use Trends 1980 to 2005 (Fanning et.al, 2009), USGS, Scientific 

Investigation Report 2009-5002. 
2 Public supply includes City of Flowery Branch and City of Lula and additional community water systems.   
3 Represents self-supplied domestic and commercial water use from private wells. USGS estimated domestic and 

commercial water use based on a per capita water use of 75 gallons per capita per day (gpcd). 
4 Represents the groundwater use by manufacturing and mining industries. Major industrial use in Hall County is by the 

food/poultry industry. 
5 Represents the groundwater used for crops, large nurseries, athletic fields, and golf courses. 
 
The USGS reported that data compilation for the year 2010 is not yet available. Report completion 
and data availability for 2010 is not expected until 2014. 

Since more recent USGS data was not available, the Metropolitan North Georgia Water Planning 
District’s Water Metrics Report (February 2011) was also reviewed. Table 2 provides a summary of 
average groundwater withdrawals, as provided in this report, by major public and industrial users in 
Hall County for the years 2000-2012. The reported annual average withdrawals by the major public 
and industrial users ranged from 0.59 to 1.11 mgd in the 12-year period of 2000-2012, with the 
lowest withdrawals reported during the 2008-2009 drought period. These figures do not include 
private residential or commercial wells or irrigation systems that are included in the USGS estimates.    
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Table 2. Average Groundwater Withdrawal by Major Public and Industrial Users in Hall County (2000-2009) 1 

Year 
City of Flowery Branch 

(mgd) 
City of Lula 

(mgd) 
Industries 2 

(mgd) 
Total 3 
(mgd) 

20001 0.14 0.15 0.71 1.00 
20011 0.17 0.16 0.69 1.02 
20021 0.16 0.16 0.53 0.85 
20031 0.17 0.17 0.37 0.71 
20041 0.17 0.18 0.44 0.79 
20051 0.20 0.20 0.65 1.05 
20061 0.20 0.22 0.69 1.11 
20071 0.21 0.20 0.42 0.83 
20081 0.20 0.19 0.20 0.59 
20091 0.22 0.19 0.31 0.72 
20104 0.24 0.19 0.30 0.73 
20114 0.21 0.17 0.52 0.90 
20124 0.28 0.16 0.40 0.84 

1 Source: Metropolitan North Georgia Water Planning District, Water Metrics Report (February 2011). 
2 Fieldale Farms Corp. and Pilgrim’s Pride Corp of Delaware. 
3 Total for major public and industrial users only, does not include private residential, commercial and irrigation uses.  
4 Source: EPD file review of each permittee’s monthly reporting records (October 2013) 

Permitted Withdrawals  

A water withdrawal permit is required in Georgia for withdrawals of 100,000 gallons per day (gpd) or 
greater. The EPD Watershed Protection Branch currently issues groundwater withdrawal permits 
under two categories: non-farm use and farm use. 

The non-farm permits include both municipal and industrial users. Table 3 provides a list of current 
non-farm permits (as of March 2011). Current industrial users include two poultry operations in Hall 
County. The total permitted withdrawal under non-farm permits is 2.70 mgd on a monthly average 
basis.  Actual groundwater use for these permittees in 2012 was only about 0.74 mgd based on the 
monthly withdrawal records submitted by each permittee to Georgia EPD. 

Table 3. Groundwater Withdrawal Permits for Non-Farm Use in Hall County  

Aquifer 
Permit 
Number Permit Holder 

Permit Limit 
Yearly/ Monthly 
Average (mgd)1 

Reported  2012 
Average Use  
(mgd)2 

Crystalline Rock 069-0002 Fieldale Farms Corp 1.20 0.24 
Crystalline Rock 069-0003 City of Flowery Branch 0.70 0.28 
Crystalline Rock 069-0004 Pilgrim's Pride Corporation of 

Delaware 
0.30 0.06 

Crystalline Rock 069-0005 City of Lula 0.50 0.16 
Total 2.70 0.74 

1. Georgia EPD Non-Farm Groundwater Withdrawal Permits (Revised May 2013) 
http://www.gaepd.org/Documents/regcomm_wpb.html 

2. Reported  Annual Average Use (mgd), obtained during an EPD file review of each permittee’s monthly reporting 
records (October 2013) 

In addition to the above active permits, a wellhead protection application was submitted to EPD in 
early 2013 by the Lake Lanier Island Development Authority. The application was for a withdrawal 

http://www.gaepd.org/Documents/regcomm_wpb.html
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rate of 500,000 gpd (or 350 gpm). This well would be considered as a future groundwater source in 
Hall County. 

Permits issued for “farm use” include both agricultural use and irrigation for golf courses. Table 4 
summarizes the current permits (as of January 2011) for farm use. The farm use permit is issued 
based on the capacity of the irrigation pump in gallons per minute (gpm) and not based on an 
annual or monthly permitted withdrawal quantity. The total permitted rate is 1000 gpm (or 1.44 
mgd) based on the existing permits. Farm permittees are not required to report monthly 
groundwater use, so the actual groundwater use from these permittees is unknown. 

Table 4. Groundwater Withdrawal Permits for Farm Use  
  Permit Holder GW Total Rate 
Aquifer Permit ID (Individual/Corporation) (gpm) (mgd) 
Crystalline Rock A00-069-0011 Jimmy A. Echols 80 0.115 
Crystalline Rock A01-069-0013 Lanier Village Estates Inc 70 0.101 
Crystalline Rock A01-069-0014 Lanier Village Estates Inc 45 0.065 
Crystalline Rock A02-069-0015 Aiken Real Estate LP 75 0.108 
Crystalline Rock A08-069-0016 Reunion Golf Club 130 0.187 
Crystalline Rock A08-069-0017 Reunion Golf Club 230 0.331 
Crystalline Rock A89-069-0003 Jimmy A. Echols 50 0.072 
Crystalline Rock A89-069-0004 Jimmy A. Echols 30 0.043 
Crystalline Rock A91-069-0009 Crystal Farms Inc 75 0.108 
Crystalline Rock A91-069-0010 J. Marlin Smith 215 0.310 

Total 1000 1.44 
Source: Georgia EPD. Farm (Agricultural) Water Withdrawal Permits within the State of Georgia [Revised: 04 June 2013] 
http://www.gaepd.org/Documents/regcomm_wpb.html 

Permits to Operate Drinking Water Systems 

In addition to water withdrawal permits, EPD also issues permits to operate public and private 
drinking water systems (Georgia Safe Drinking Water Act of 1977, O.C.G.A. 12-5-17, et seq.). These 
permits track population served through groundwater systems, whereas withdrawal permits track 
quantity provided. Table 5 provides a summary of current drinking water system permits in Hall 
County. According to the permit database, the total number of population served under these 
permits is approximately 7,500. Actual groundwater use for these permittees in 2012 was only 
about 0.53 mgd based on the monthly withdrawal records submitted by each permittee to Georgia 
EPD. 
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Table 5. Drinking Water System Permit (as of May 2013) 

WSID #1 Name1 Owner Type1 
Population 

Served1 
Average Use  

(mgd)2 
GA1390000    City of Flowery Branch Municipality 2,532 0.277 
GA1390002    City of Lula Municipality 2,769 0.156 
GA1390011    Lake Shore Forest Subdivision Private 531 0.003 
GA1390012    Leisure Lake Condo. Assoc. Inc. Private 180 0.049 
GA1390013    Lodge Haven Subdivision Private 91 0.005 
GA1390016    Surfside Club Estates Private 485 0.020 
GA1390039    Banks Mountain S/D Private 96 0.004 
GA1390100    Aqualand Marina Chatt. Park Private 250 0.005 
GA1390127 Mount Shores Condo Association Private 302 0.007 
GA1390130    Providence School Private 60 0.004 
GA1390132    Kangaroo Store #3342 Private 25 < 0.0013 

GA1390133    North Georgia Canopy Tours Private 250 < 0.0014 

  Total Population Served 7,571 0.530 

Reported  2012 

Sources:  
1.  Georgia EPD. http://www.gaepd.org/Files_XLS/regcomm/wpb/PublicDrinkingWaterListPermitted2013.xls 
2. Reported  Annual Average Use (mgd), obtained during an EPD file review of each permittee’s monthly reporting 

records (October 2013) 
3. Groundwater use was reported as 0.166 Million Gallons per year 
4. Groundwater use was reported as 0.108 Million Gallons per year 

GROUNDWATER AVAILABILITY 

The average reported yield for wells constructed in the crystalline-rock aquifers located within the 
Piedmont physiographic province is generally in the range of 15 to 20 gpm (USGS, 1990). Variation in 
yield depends on permeability and thickness of overlying soils and properties of the bedrock in 
which the well is installed (Donahue, 2002). Wells developed within the crystalline-rock aquifer are 
generally suitable for rural single-family residential use.   

The March 2010 draft Synopsis Report on Groundwater Availability Assessment (Georgia State-Wide 
Water Management Plan, 2010) estimates that the area normalized sustainable yield for the 
crystalline-rock aquifer in the Piedmont region ranges from 0.010 to 0.049 mgd/square mile (mi2). 
The following assumptions were used to estimate the potential groundwater availability (or 
additional future development potential) in Hall County:  

• The crystalline-rock aquifer in Hall County is characteristically similar to the crystalline-rock 
formation tested for the Georgia State-Wide Water Management Plan and will produce 
similar normalized unit-areas of sustainable yield.  

• Surface water is the preferred water supply choice in the service area currently served by 
GPUD, and no additional groundwater sources would be developed in GPUD’s current 
service area. 

• With the expansion of GPUD’s water distribution system by 2060, it is assumed that 90 
percent of the area within Hall County will be served by a public drinking water system or a 
currently existing groundwater system; the remaining 10 percent area of the county 

http://www.gaepd.org/Files_XLS/regcomm/wpb/PublicDrinkingWaterListPermitted2013.xls
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(comprised of small portions of the northeast, northwest, southwest, and eastern corners of 
the county) will rely on groundwater as a water supply source. 

Using the unit-area normalized sustainable yield for the crystalline-rock aquifer and assuming that 
10 percent of the total county area (approximately 43 square miles) will be served by groundwater, 
the additional potential groundwater supply (or future development potential) in Hall County is 
estimated to range from 0.43 mgd to 2.10 mgd.   

Assuming existing groundwater withdrawal permit holders will continue their permitted use through 
2060, the total groundwater availability is estimated to range from 3.85 to 5.52 mgd in Hall County 
for the 2060 planning horizon. This total includes existing permitted groundwater withdrawals and 
estimated future development potential. Table 6 summarizes the estimated annual average 
availability from existing and future sources. Potential future policies that could affect this quantity, 
such as encouraging existing permit holders to continue and maximize groundwater use, and 
assumptions used for the estimates also are included in Table 6.  

Table 6. Potential Future Groundwater Use in Hall County 

Type 
Annual Average 
(mgd) 

Policy and/or Assumptions 

Existing Permitted 
Non-Farm Use  2.70 

Policy: Encourage all existing permit holders to continue and maximize 
groundwater use  
Assumption: Groundwater will continue to be available for these users 

Existing Permitted 
Farm Use  0.721 

Policy: Encourage all existing permit holders to continue and maximize 
groundwater use  
Assumption: Groundwater will continue to be available for these users 

Additional Future 
Groundwater 
Development 

0.43 to 2.10 
Assumption: Approximately 10 percent of total county area (in the 
northeast, northwest, southwest and east corners of Hall County) will 
have no access to public water system (surface water) and will rely on 
groundwater for water supply 

TOTAL 3.85 to 5.52  
Notes:  
1 Farm Use permits are issued based on the maximum rate of the irrigation pump. The annual average daily use is 

estimated by dividing the peak day rate (1.44 mgd) with an assumed peak day to yearly average factor of 2. (1.44 mgd/ 2 
= 0.72 mgd). 

 
AECOM agrees with the potential risks of using groundwater supply sources, as noted by the 
Applicant in their 404 permit application, including: 

• Groundwater quality and quantity in the Piedmont physiographic region could be unreliable 
during drought conditions (as demonstrated in Table 2). 

• Large-scale withdrawal of groundwater could reduce the availability of subsurface water to 
provide the base flows to streams and wetlands during critical low flow periods and could 
adversely affect aquatic species.  

• Wellhead protection requirements by EPD would require large tracts of land for 
groundwater systems and this may affect land use. The inner management zone of wellhead 
protection area in the Piedmont crystalline-rock area is limited to 250-foot radius from 
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wellhead. The outer-management zone will depend upon well construction and the geology 
of the wellhead protection area, and radius may range from 100 feet to several miles.  

A number of groundwater users, mostly single-family residential and small community water 
systems, will likely discontinue groundwater use when public water becomes available in their 
vicinity in the future. Given the uncertainty involved in estimating this quantity, we propose using a 
mid-range estimate of 4.7 mgd of sustainable groundwater yield for the 2060 planning horizon for 
the Glades Reservoir EIS project (including permitted withdrawal of 3.42 mgd plus 1.27 mgd of 
future groundwater development). This is 2.69 mgd more than the Applicant’s assumption, as stated 
in their 404 permit application. 

CONCLUSIONS  

Based on our analysis, the estimated sustainable yield for groundwater is potentially higher than 
current reported withdrawals in Hall County. However, the use of groundwater as a primary water 
supply source will likely be limited to the remote corners of the county and existing permittees, 
assuming that GPUD’s public water system will continue to expand to cover approximately 90 
percent of the county’s land area by the year 2060. Therefore, groundwater can be considered a 
viable alternative supply source for supplementing the existing surface water supply sources for 
meeting the county’s 2060 demand. 

The current permitted groundwater withdrawal is estimated at 3.4 mgd (including permitted non-
farm withdrawals of 2.7 mgd plus an estimated permitted farm use of 0.7 mgd) on an annual 
average basis. Additionally, it is estimated that 0.4 to 2.1 mgd of groundwater supply could 
potentially be developed in the future in areas not served by Hall County’s public water systems. 
Assuming existing groundwater withdrawal permit holders will continue their permitted use through 
2060, the total groundwater availability is estimated to range from 3.9 to 5.5 mgd in Hall County for 
the 2060 planning horizon.  

Using a mid-range estimate, up to 4.7 mgd of groundwater supply (on an annual average basis) can 
be considered for meeting the projected 2060 demand for the Glades Reservoir EIS. This assumes 
that Hall County and Gainesville will encourage all existing permit holders to continue withdrawing 
groundwater, and also to maximize the use of groundwater to meet their water supply needs. This 
quantity is 2.7 mgd higher than the estimate (2 mgd) used in the 404 permit application submitted 
by Hall County in June 2011. 
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APPENDIX G 
2006 INTERGOVERNMENTAL AGREEMENT 



HALL COUNTY - GAINESVILLE 
INTERGOVERNMENTAL LEASE AND MANAGEMENT AGREEMENT 

CONCERNING THE HALL COUNTY WATER SYSTEM 

This intergovernmental lease and management agreement, entered into as of the 

17th day of January , 2006, by and between HALL COUNTY, ·. · 

GEORGIA, a political subdivision of the State of Georgia, by and through is duly 

authorized governing aL1thority, the Board of Commissioners of Hall County, Georgia, 

(hereinafter refened to as "Hall County"), and the CITY OF GAINESVILLE, 

GEORGIA, a municipal corporation by and through its duly authorized governing 

authority, the Gainesville City Council, (hereinafter referred to as "Gainesville"), lhe 

purpose of which lease agreement is to set forth responsibilities and obligations of each 

party as may be relevant to the Hall County Wate.r System within Hall County, as 

established by the parties hereto. This agreement as it relates to such issues shall provide 

as follows: 

WHEREAS, Gainesville owns and operates a water treatment and distribution 

system, and Hall County owns a water distributionsystem; and 

WHEREAS, Gainesville and Hall County have agreed to operate the two water 

sysiems as one waler system; and 

WHEREAS, the Georgia Enviromnental Protection Division has requested Hall 

County permanently dedicate or provide a Jong term lease of the Hall County water 

distribution system to Gainesville to facilitate state pennitting for dficient operations and 

pro-vi de for responsible accountability of the water system as a whole. 

NOW THEREFORE, it is agreed between Hall County and Gainesville as 

follows: 

I. 

The previous agreements listed below shall be null, vojd, cmd of no effect as of 

the date of execution of this agreement: 
.. 

.. HALL COUNTY - GA!NESVILLE INTERGOVERNMENTAL AGREEMENT 
CONCERNING THE OPERATION AND MAINTENANCE OF THE HALL 
COUNTY WATER SYSTEM, executed January 20, 2004 

• A JOINT RESOLUTION OF THE CITY OF GAINESVILLE AND HALL 
COUNTY, GEORGIA ESTABLISHING THE POLICY AND GUIDELINES 



FOR DEVELOPMENT OF AN OPERATIONALLY UNIFIED WATER 
SYSTEM AND FOR OTHER PURPOSES, executed September 12, l997 

• INTERGOVERNMENTAL AGREEMENT, executed May 13, 1998 
• ELEMENT ONE OF THE OPERATIONAL AND MANAGEMENT 

AGREEMENT TO PROVIDE POLICY AND PROCEDURES GOVERNL'i"G 
DEVELOPER CONSTRUCTED WATER MAIN EXTENSION, executed June 
18, 1998 

o A JOINT RES OLUTION OF THE CITY OF GAINESVILLE AND HALL 
COUNTY, GEORGIA, CONTINUATION OF THE POLICY AND 
GUIDELINES FOR DEVELOPMENT OF AN OPERA TIGNALL Y UNIFIED 
WATER SYSTEM AND FOR OTHER PURPOSES, executed December 28, 
1998 

2. 
Gainesville and Hall County agree the.$5,000,000.00 paid by Hall County to the Ci ty 

of Gainesville as a part of the construction cost of the "South Hall Water Treatment 

Plant," now known as the "Lakeside Water Treatment Plant" shall not be repaid or 

refunded .. The City of Gaines.ville is not indebted to Hall County in any amount for the 

construction of the South Hall Water Treatment Plant. However, these monies shall be 

credited toward Lakeside Water Treatment Plant as part. of future water rate 

differential studies as was previously agreed. 

3. 
Gainesville and Hall County agree to provide for a City-County rate differential study 

and tax equity study whereby the criteria for the studies; the selection of the consultants 

and the funding of the studies shall be shared jointly. A joint committee composed of 

representatives appointed by the City of Gainesville and Hall County shall be responsible 

for reviewing the results of the studies and making recommendations to the City Council 

and Hal1 County Commission for the use in the adoption and implementation of water 

rate differential and tax equity measures. It is the intent of both parties hereto, to the 

extent legally permissible, to adopt water rate differential and tax equity measures. 

4. 
The "System" js defined as all facilities in the Hail County Water System including 

but not be limited to all water mains, fire hydrants, water meters, all existing customers in 

the Hall County water service district, reservoir, river pumping station, real estate 



properties and other system appurtenances, existing as of the execution date of this 

agreement, or as listed on attached Exhibit A. 

5. 

As consideration for this Agreement, Gainesville shall pay to Hall County a Jump 

sum fee in the amount of Twenty Five Dollars ($25.00) upon execution of same. 

6. 

Gainesville resolutions PR-2005-1 8 and PR-2005-60 and the Hall County Water 
System Integration resolution dated September 8, 2005 are hereby reaffirmed resulting in 
the following distribution of costs for the existing projects as fo llows: 

Hall County Water System Integration: Design shall be paid by Hall County; · 
Construction shall be paid by Hall County. 

Belton Bridge Road Water Main Extension: Design shall be paid by Hall County; 
Construction shall be paid by Gainesville. 

King Street Elevated Storage _Tank: Design shall be paid by Hflll County and 
Gainesville (50%/50%); 
Construction shall be paid by Gainesville. 

The above resolutions are attached hereto as Exhibits "B" - "D" and by reference made a 
part hereof. 

7. 

Hall County shall supply and transfer to Gainesville all easements granted to Hall 

County for the operation and maintenance of the System to Gainesville. Gainesville shall 

prepare for signature and record the necessary docume11ts transfe1Ting, said easements. 

8. 

Gainesville has inspected and knows the condition of the System, and it is understood 

that the same is hereby leased without any representation or warranty by Hall County, 

and without obligation on the part of Hall County to make any alterations, repairs, or 

additions thereto. 

9. 

Gainesville shall neither transfer nor assign this agreement or any facilities, nor sublet 

this lease or any facilities, nor grant any interest, pnvilege, or license whatsoever in 

connection to this agreement 



10. 

Gainesville shall assume the financial, operational, maintenance, management, and 

capital improvement responsibilities required to operate the System. This shall include 

the $156,738.76 debt owed .to Hall County by the White County Water Authority for the 

construction of the Shoal Creek Road water main. Gainesville shall also assume the

payments for the GEFA Loan number 96-L77-WS and GEFA Loan number 03-L20-WS 

during the third quaiter of 2006. Any other futu re or previously incurred debts or loans, 

Hall County has incun:ed to construct the System shall be the sole responsibility of and 

be repaid by Hall County. 

11. 

While it is Gainesville's intent to expand the. System to uitimatcly pt0vide service 

throughout Hall County, Hall County may desire a water main to be extended lo an area 

earlier than Gainesville's planned construction schedule. If so, Hall County may request 

Gainesville to extend water mains on an earlier schedule. Water main extensions 

requested by Hall County to be constructed ahead of schedule may be designed and 

constructed by Gainesyille and the cost thereof paid for by Hall County.Upon final 

construction inspection and acceptance of the extended water main.' the extended water 

main aod all associated appurtenances shall be transferred and dedicated by Hall County ' · . 
to Gainesville. 

12. 

All facilities constructed and customers added to the System after the date of 

execution of this agreement, regardless of which party pays the cost of said facilities, 

shall be dedicated to and therefore owned by Gainesville. 

13. 

The term of this lease agreement shall commence as of the date of the execution of 

same by the last party to sign same and shall continue until either party terminates same. 

but in no event shall such term exceed twenty five (25) years from the date of execution 

hereof. On the annual anniversary of execution of this agreement Hall County shall 

automatically transfer ownership of 1/25th of the System to Gainesville such that upon 

completion of the twenty five (25) year tenn of this agreement, the fu11 ownership of the 

System shall have been transfened to Gainesville. 



14. 

The pa1ties shall have the right to tenninate this agreement upon completion of the 

following: 

• 

• 

• 

• 

A mutual written agreement between Hall Coun.ty and Gainesville ·· 

A writteo approval from GaEPD, provided by certified mail 

Payment shall be made by Hall County to Gainesville for all costs associated with 

the capital improvements made to the System after the date of execution of this 

agreement. Said payment shall be prorated based on the consumer price index at 

the time this agreement is terminated. The base point for all expenses prorated 

shall be from the date of the execution of this agreement, regardless of when the 

expenditure actually occurred. 

Payment shall be provided by Hall County to Gainesville for portion of the 

System transferred to Gainesville as described under paragraph 13. The value of 

the System shall be the assessed fixed asset value of the S ystern as of the date of 

execution of this agreement. 

Either Party shall have the right to terminate upon the breach of the provisions of this 

agreement by the other Party if not corrected within thirty (30) aays of written notice 

thereof and provided the items listed above have been completed. Te1mination shail be 

effective upon the 3651
h day after completion of items listed above. Termination shall 

relieve the parties of fotiher performance under the agreement but, notice of tem1ination 

shall not relieve either party of obligations undertaken prior to receipt of such notice of 

termination. 

15. 

If any paragraph, subparagraph, sentence, clause, phrase, or any po1tion of this agreement 

shall be declared invalid or unconstitutional by any court of competent jurisdiction or if 

the provisions of any part of this agreement as applied to any particular situation or set of 

circumstances shall be declared invalid or to any particular situation or set of 

circumstances shall be declared invalid or unconstitutional, such invalidity shall be 

construed to effect the portions of this agreement not held to be invalid. It is hereby 

declared to be the intent of Hall County and Gainesville to provide for separable and 



divisible parts, and they do hereby adopt any and all parts hereof as by not be held invalid 

for any reason 

Any notice or communications ~ereunder shall be in writing and shall be deemed to have 

been delivered when dep-osited in-the United States mail, registered or certified, 

addressed as follows: 

City Manager County Administrator. 
City of Gainesville Hall County Commission 
P.O. Box 2496 P.O. Box 1435 
Gainesville, GA 30503 Gainesvil!e, GA 30503 

Or to such other address as either party may designate for itself by written notice to the 

other given from time to time, in the manner herei~ provided. 



Exhibit A 
Hall County ' ¥ater Sy-stem 

PART A - WATER MAINS 

Roap Name/Location Wsitei:.Mi'ltn • Line Length Main Length Pipe Material* 
Size (Linear Ft) (Mile) 

Clermont Station S/D 2" 247 0.05 PVC 

Overlook at North Hall S/D Phase 1 2" 190 0.04 PVC 

Pennington Point S/D 2" 332 I 0.06 PVC 

South Chase S/D 2" 726 0.14 PVC 

Stone Creek at the Reservoir S/D 2" 242 0.05 PVC --
The Oaks S/D 2" 260 0.05 PVC 

Windmill S/ D 2" 157 0.03 PVC 

Clermont Station S/D 6" 1,081 0.20 DIP 

Everette St 6" 490 0.09 DIP 

McKinnley Forest S/D 6" 1,774 0.34 DIP 

Nix Crossing .. 6" 221 0.04 DIP 

Old Cornella Hwy 6" .5 0.00 DIP 

Overlook at North Hall S/D Phase 1 6" 690 0.13 DIP 
·-. ·-

South Chase S/D 6" 1,356 0.26 DIP 

The Oaks S/D 6" 479 0.09 DIP 

Windmill S/D 6" 2,374 0.45 DIP 

Woodlin Dr 6" 2,229 0.42 DIP 

Barkers Bend 8" 7,SM 1.•B DI P 

Clermont Stat ion S/D 8" 1,361 0.26 DIP 

Cleveland Hwy - US 129 8" 1,554 0.29 DI P 

County Line Rd 8" 4,747 0.90 DIP 
Gaines Mill Rd 8" 633 0.12 DIP 

Greenway Rd 8" 4,907 0.93 DIP 

Lanier Cold Storage 8" 2,644 0.50 · DIP 

Lula Rd - SR 52 8" · 13,483 2.55 DIP 

McKinnley Forest S/D 8" 818 0.15 DI P 
-

Old Cleveland Hwy 8" 9.62 0.18 DIP 

Overlook at North Hal! S/D Phase 1 8" 1,419 0.27 DIP 

Pennington Point S/D 8" 5,333 1.01 DIP 

South Chase S/D 8" 7,168 1.36 DIP 

Stone Creek at the Reservoir S/D 8" 556 0.11 DIP 

'· 



Sugar Hill Elementary 8" 285 0.05 DIP 

The Oaks S/O 8" 1,708 0.32 DIP 
Whitehall Rd 8" 7,956 1.51 DIP 

... w~i.nd~!!l.S/D 8" 3,542 0.67 DiP . .. .. ,.. .. 
Yellow Creek Rd 8" 21,286 4.03 DIP 

A.L. Mangum Rd 10" 6,548 1.24 DIP 

Blackstock Dr 10" 2,775 o.s:s DIP 

Bob Bryant Rd 10" 6,310 1..20 DIP 

Cato Rd 10" 2,131 0.40 DIP 

County Line Rd 10" 19,453 3.68 DIP --
Lula Rd - SR 52 10" 4,186 

- 0.79 DIP 
·-

-
Mangum Mill Rd 10" 6,902 1.31 DIP 

Mangum Rd 10" 3,399 0.64 DIP 

Old Cleveland Hwy 10" 6,355 1.64 DIP 

Old Shoal Creek Rd 10" l,8S3 0.35 DIP 

Shoal Creek Rd - SR 284 --
10" 

_ 
11,202 2.12 DIP 

Athens Hwy - US 129 12" 3,090 0.59 DIP 

Belton Bridge Rd 12" . , .. 1,056 0.20 DlP 

Ben Parks Rd 12" 3,423 0.65 DIP 

Bethel Rd 12" 4,922 0.93 DIP 

Bob Bryant Rd 12" 5,453 1.03 DIP 

Britt Whitmire Rd 12" 12,998 2.46 DIP 

Burton Mill Rd 12" 3,596 0.68 DlP 

Clarks Brioge Rd 12" 12,113 229 
-

DIP 

Coker Rd - 12" 10,621 2.01 DIP 

Dahlonega Hwy 12" 9,548 1.81 DIP 

EaSt Hall Rd 12" 13,026 2.47 DIP 

Gillsville Hwy - SR 323 12" 29,3_52 5.56 DIP 

Greggs Rd 12" 4,589 0.87 DIP 
Harmony Church Rd 12" 946 0.18 DIP 

Holly Springs Rd 12" 11,669 2.21 DIP 

Hubert Stephens Rd 12" 10;-557 2.02 DIP 

Jenny Lynn Ct 12" 1,397 0.26 DIP 

Joe Chandler Rd 12" 22,204 4.21 DIP 

Kenimer Rd 12" 9,296 1.76 DIP 



--

Latty Rd 12" 13,131 2.49 DIP 

Lula Rd - SR 52 12" 44,011 8.34 DIP 

Old Cleveland Hwy 12" 452 0.09 DIP 

Old Cornelia Hwy 
-

12" .... . · · ~ · JO,~O~ 2.05 DIP 
-

Old Dahlonega Hwy 
-

12" 5,078 0.96 DIP 

Oxford Rd 12" 2,375 0.45 DIP 

Roy Parks Rd 
' 

. 12" 20,624 3.91 DIP 

Simpson Rd 12" 5,005 0.95 DIP 

Skitts Mtn Rd - SR 283 12" 1,577 0.30 DIP 

SR 365 12" 700 0.13 DIP 
--

Thompson Bridge Rd - SR 60 12" 12,674 2..40 DIP 

Wade Whelchel Rd 12" 5,383 1.02 DIP 
_, 

Bulldog Rd 16" 72 0.01 . DIP 

Dahlonega Hwy 16" 242 0.05 DIP 
.. 

Kenimar Rd 16" 9,348 1.77 DIP 
.. 

Bowen Bridge Rd 20" 9,306 1.76 DIP 

Clarks Bridge Rd 20" 7,712 1.46 DIP 

p~_tiJf?.nega . Hwy 20" 364 0.07 DIP . 

Greenway Rd 20" 2,673 0.51 DIP 
Lula Rd - SR 52 20" 12,360 2.34 DIP 

Belton Bridge Rd 24" 34,295 6.50 DIP 
Old Cornelia Hwy 24" 2,518 0.48 DIP 

Reservlor Dr 24" 7,429 1.41 DIP 
Simpson Rd 24" 461 0.09 DIP 
SR 365 24" 21,764 4.12 DIP 
Cedar Creek Rd 30" Raw 41013 0.76 DIP 

Dunagan Rd 30" Raw 7,112 1.35 DIP 

* PVC - Pol}'Vinyl Chloride Pipe 

DIP - Ductile Iron Pipe 

PART B - PRESSURE REDUCING VALVE VAULTS 

Hubert Stephens Road 

Kenimer Road To Be Removed after Interconnection with Gainesvllle 

Lula Road - State Route 52 

Oxford Road To Be Removed after Interconnection with Gainesville 



-

PART C - STORAGE TANKS 

State Route 52 at State Route 365 250,000 Gallon Elevated Storage Tank 

. . . _,. . .. 
PART D - WATER SUPPLY 

North Oconee Intake Pump Station 

Cedar Creek Reservoir 

Cedqr Creek Reservoir Intake Pump 
Station 

PART E - SYSTEM INTERCONNECTIONS 

Old Cornella Highway Connection Y>'ilh City of Lula's water system with meter 

Cleveland Highway Connection with White County's water system with meter 

Shoal Creek Road Connection with White County's water system with meter 



lN WITNESS WHEREOF, the parties hereto, by and through their Chief Executive 

Officers, have executed this agreement the ~ate and year above written. 



Exhibit B 

RESOLUTION 
PR-2005-.J:.!L 

KING STREET ELEVATED STORAGE TANK 
DESIGN AND BIDDING SERVICES 

WHEREAS, the City of Gainesvj lle and Hall County own Sfilparcite,'!'Jalerdistribution systems which are by ., 
Intergovernmental ag-reement operationally unified; and 

WHEREAS, the "Water Distribution Master Plan Update - Interim Service to-Hall County Water System" 
report completed in December 2004 by Wiedeman and Singleton, Inc. recommended a integration plan to 
provide service to the Hall County Water District via the City of Gainesville's Water System; and 

WHEREAS, the Integration plan recommends the construction of the Klng Street Elevated Storage Tank, 
the modifications of the City of Gainesville's Rilla Road Booster Pump Station, the modification of Hall 
County's S.R. 52 Elevated Storage Tank, and other necessary appurlenances; and 

WHEREAS, proposals from pre-qualified enginee1ing firms for the design of said improvements were 
solicited and received on February 4, 2005 by the City of Gainesville Public Utilities staff; and 

WHEREAS, Precision Planning, Inc. has submitted the best overall proposal and scope of services to 
design the recommended facilities and to complete the necessary contract documents to construct tnls 
project. Said proposal includes a design and bidding schedule of approximately eight (8) months from 
Notice to Proceed and a not-to-exceed cost of $89,450.00; and 

WHEREAS, staff has reviewe<;I said scope and proposal and recommended in a memorandum dated 
February 11, 2005, Precision Planning, Inc. be authorized to proceed with the work; and 

NOW THEREFORE BE IT RESOLVED, that the Gainesville City Councll hereby authorizes-Precision 
Planning, _Inc. and staff to proceed with design, engineering and production of constructiqn drawings, 
specifications, contract documents and to obtain bids from pre-qualified construction contractors, make 
recommendation of contract award and apply for all necessary permits and licenses through appropriate 
regulatory agencies. 

BE IT FURTHER RESOLVED, that the Galnesvllle City Council hereby authorizes the expenditure of 
$89,450.00 for the ·work proposed, an additional $35,000.00 for staff salaries, legal services, and other 
project costs as may be necessary. · 

BE IT FURTHER RESOLVED that said expenditures totaling $124,450.00 shall be from the Extension and · 
Renewal Fund or other appropriate available funding source. The City of Gainesvllle's portion of the 
project cost Is approximately $62,225.00 and Hall County's portion of the froject cost is approximately 
$62,225.00. Hall ((aunty shall reimburse the City for its pro rata costs o the worl< authorized by this 
resolution, Including staff salaries and other project costs that may be necessary. 

ADOPTED THIS __ l_7_th ____ DAY OF ' M.arch , .2005. 

-b.1.:.~ 

Page 1 of 1 



Exhibit C 

RESOLUTION 

PR-2005-----60 

· HALL COUNTY WATER SYSTEM INTEGRATION 
DESIGN & BIDDING SERVICES 

WHEREAS, the City of Gainesville and Hall County own water distribution systems which are by 
intergovernmental agreement operationally unified; and 

WHEREAS, the "Water Distribution Master Plan Update - Interim Service to Hall County Water 
System" report completed in December 2004 by Wiedeman and Singleton, Inc. recommended a 
integration plan to provide service to the Hall County Water District via the City of Gainesville's 
Water System: and 

WHEREAS, the integration plan recommends the construction of a water main exienslon on 
Woodlin Road, several pressure reducing valve stations, several water main connections, and other 
necessary appurtenances; and · 

WHEREAS, City staff has reviewed said report and connection plan and recommend the City Public 
Utilities staff proceed with the design of said water mairr extensions and interconnection work as 
detailed In the plan also known .as Phase 3 of the water system Integration; and 

WHEREAS, the Gainesville Public Utilities staff Is prepared to perform Design and Bidding Services 
and complete the necessary contract documents to construct the Phase 3 water system integration 
project Said PX<?iect includes a design and bidding schedule of approximately 8 months from 
execution of the resolution; and · 

WHEREAS, the staff also recommends $85,000.00 for staff salaries for design services, legal 
services, easement acquisition, and other project costs as may be necessary for Phase 3 of the 
water system integra_tion; and 

WHEREAS, Phase 1 and Phase 2 have been completed and staff recommends monies received 
from Hall County for staff salaries and construction of the water main connections and extensions 
for Phase 1 and Phase 2 of the water system integration be transferred to the Public Utilities 
Department's operating budget: and 

NOW THEREFORE BE IT RESOLVED, that the Gainesville City Council concurs with the staff's 
recommendation; and 

BE IT FURTHER RESOLVED, the Gainesville City Council authorizes reimbursement of the Public 
Utlllties Department's operating budget for said expenses associated wlth design and construction 
of the water main connections and extensions for Phase 1 and Phase 2 of the water system 
integration from monies received from Hall County; and 

BE IT FURTtf ER RESOLVEO that said expenditures for Phase 3 totaling $85,000.00 shall be from 
the Public Utilities Capital Project fund. Hall County has agreed arid shall reimburse the City for all 
costs of the work authorized by this resol1.,1tion, including_staff salaries and other project costs that · 
may be necessary, 

Page 1of2 
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ADOPTED THIS __ zo_t_h _____ DAY OF September , 2005. 

~,,u~,, 

~ k usset ~ayor PrOTu 

~ 

Page 2 of 2 



.· Exhibit D 

RESOLUTION 

HALL COUNTY WATER SYSTEM INTEGRATION 
DESIGN & BIDDING SERVICES 

WHEREAS, the City of Gainesville and Hall County own water distribution systems which 
are by intergovernmental agreement operationally unified; and 

WHEREAS, the "Water Distribution Master Plan Update - Interim Service to Hall County 
Water System" report completed In December 2004 by Wiedeman and Singleton, Inc. 
recommended a integration plan to provide service to the Hall County Water District via the 
City of Gainesville's Water System; and 

WHEREAS, the integration plan recommends the construction of a water main extension 
on Woodlin Road, several pressure reducing valve stations, several water main 
connections, and other necessary appurtenances;· and 

.. 
. WHEREAS, staff has reviewed said report and connection plan and recommend that the 
City Public Utilities staff proceed with the design of said water main extensions and 
interconnection work as detailed in the plan also known as Phase 3 of the water system 
integration;· and . · .. · · 

WHEREAS, the Gainesville Public Utilities 'staff is prepared to perform Design and Bidding 
Services and complete the necessary contract documents to construct the Galnesville i 
Half County Water System Interconnection project Said project includes a design and 
bidding schedule of approximately 8 months from execution of the resolution; and 

WHEREAS, the staff also recommends $85,000.00 for staff salaries, legal services, 
easement ac9uisition, and other project costs as may be necessary for Phase 3 of the 
water system integration; and 

NOW THEREFORE BE IT RESOLVED, that the Hall County Commission concurs with the 
staffs recommendation; and 

BE IT FURTHER RESOLVED, per the intergovernmental agreement, the Hall County 
Commission hereby authorizes reimbursement of project costs not to exceed $85,000.00 
to the City of Gainesville for costs associated with design and bi~ding of Phase 3: 

Page 1of2 
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ADOPTED THIS f#k-
4~,q 

Tom Oliver, Chairman 

S'teve Gailey, 

~ oes at1MaCk:GPmlT1S ion emi;er 

Page 2 of 2 



 October 2015 

 Glades Reservoir DEIS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX H 
TECHNICAL MEMORANDUM – WATER PURCHASE 



DRAFT Memorandum 

AECOM  
One Midto wn Plaza, Suite 500 
1360 Peachtree Street, N E 

Atlanta, GA   30309 
www.aecom.co m 

404.965.9600 tel  
404.965.9605 fax 

DRAFT Memorandum 

AECOM  
One Midto wn Plaza, Suite 500 

1360 Peachtree Street, N E 
Atlanta, GA  30309 

www.aecom.co m 

404.965.9600 tel  
404.965.9605 fax 

DRAFT Memorandum 

Introduction 

This technical memorandum summarizes the analysis conducted to evaluate the potential for Hall 

County to purchase water from neighboring counties or water suppliers as an alternative water 

supply source for meeting its anticipated water needs in 2060. This memorandum was prepared as 

part of the Draft Environmental Impact Statement (EIS) for the proposed Glades Reservoir in Hall 

County, Georgia.  

Background—The Applicant’s Analysis 

Hall County (the Applicant) addressed “Purchase of Water from Existing or Proposed Sources” as 

one of the “Avoidance Alternatives” analyzed in its Alternative Analysis in the 404 permit application 

(Application Number SAS-2007-00388) submitted in June 2011 (Section G - Preliminary Alternative 

Analysis, sub-section 1e). This section evaluated whether there is potential to purchase or acquire 

water from a neighboring water supplier.  

The Applicant eliminated this alternative from further consideration on the basis that neighboring 

water suppliers also rely heavily on withdrawals from Lake Lanier, and also because the availability 

of water from Lake Lanier was in question at the time due to Judge Magnuson’s 2009 ruling. Judge 

Magnuson’s ruling was overturned in 2011, and the Corps of Engineers (the Corps) Mobile District 

affirmed its legal authority to operate Lake Lanier for water supply in June 2012. The Applicant’s 

assumptions are therefore no longer valid and it is now necessary to examine the potential of 

purchasing water from neighboring suppliers under known current conditions.  

Study Area 

To investigate the potential for purchasing water from a neighboring county or supplier, the EIS 

team examined the water availability from counties that share a border with Hall County. The study 

To Richard Morgan, Katie Freas (U.S. Army Corps of Engineers) Pages 12 
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area (Figure 1) consists of the nine-county area surrounding Hall County, including Banks, Barrow, 

Dawson, Forsyth, Gwinnett, Habersham, Jackson, Lumpkin, and White counties.  

Figure 1. Study Area for Potential Water Purchase 

 

Figure 1 also shows the major river basins in the study area. The nine-county area lies in four major 

river basins: Coosa basin to the northwest, Chattahoochee basin in the center, Oconee-Ocmulgee to 

the southeast (Oconee and Ocmulgee Rivers merge and form the Altamaha River), and Savannah 

basin to the east. Because Hall County is divided between the Chattahoochee and Oconee River 

basins, consideration was given to minimize interbasin transfers when the evaluating potential 

water supply sources from these counties. 
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Comparison of Permitted Withdrawals and 2010 Demand 

The initial evaluation includes a comparison of the current (2010) water demand obtained from 

Georgia’s Regional Water Plans and permitted water withdrawals based on EPD’s permit database. 

As these counties are located in different river basins, they belong to various water planning regions  

including the Metropolitan North Georgia Water Planning District. The EIS team reviewed the 2010 

water demand and the projected water demand for 2050 presented in respective Regional Water 

Plans. Table 1 shows the region each county belongs to and the regional water plans used as sources 

of the comparison. 

Table 1. Regional Water Plans as Major Dat a Source 

County Regional Water Plan 

Banks  Savannah-Upper Ogeechee Regional Water Plan, 2011 

Barrow Upper Oconee Regional Water Plan, 2011 
Dawson  Coosa North Georgia Regional Water Plan, 2011 

Forsyth Metropolitan Nor th Georgia Regional Water Planning District,  Water Supply and Water Conservation 

Management Plan, 2009  

Gwinnett Metropolitan Nor th Georgia Regional Water Planning District,  Water Supply and Water Conservation 
Management Plan, 2009  

Habersham Coosa North Georgia Regional Water Plan, 2011 

Jackson  Upper Oconee Regional Water Plan, 2011 

Lumpkin  Coosa North Georgia Regional Water Plan, 2011 

White  Coosa North Georgia Regional Water Plan, 2011 

The monthly municipal water demand for 2010 and permitted water withdrawals are summarized in 

Table 2 and depicted in Figure 2. As withdrawal permits are typically issued for a monthly average 

quantity, the annual average demand was converted to monthly average demand by multiplying by 

a peaking factor of 1.2 for comparison purposes. Both are measured as millions of gallons of water 

per day (mgd). 

The publicly-supplied municipal water demands as defined in the Regional Water Plans include 

water supplied to residences, commercial businesses, industries, institutions, and military bases by 

municipal sources (public water systems); they do not include self-supplied water demand (e.g., 

residences or business supplied by private wells). The 2010 forecasted municipal water demand 

from these plans were assumed to represent current demand.  

Permitted water withdrawals are based on EPD permit data as of April 2012. This data is included in 

Attachment 1. For this analysis, water purchased from other counties, if any, was not counted 

towards the county’s total permitted water withdrawals.  
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Table 2. Summary of 2010 Municipal Water Use and Permitted Withdrawals (all values shown in monthly 

average) 

County 
2010 Water Demand 

(mgd)1 

Current Permitted Water 
Withdrawals (mgd)2 

Banks  1.0 1.0 

Barrow 8.4 19.23 

Dawson  3.2 4.4 

Forsyth 25.74 32.0 

Gwinnett 89.65 152.0 

Habersham 5.2 10.1 

Jackson  8.6 33.26 

Lumpkin  1.1 8.8 

White  2.5 3.0 
1
 Regional Water Plans (September 2011), 2010 municipal water demand, 

unless otherwise noted. 
2
 Based on EPD’s water withdrawal permits (surface and ground). Water 

purchased from other counties or allocated from water authorities was not 

counted towards the county’s total permitted water withdrawals.  
3
 Includes allocation from Upper Oconee Water Authority of 13.2 mgd (11 mgd 

annual avearge), as identified in the North Oconee Regional Water Plan. 
4
 Projected 2010 water demand from Forsyth County Water and Sewer 

Department’s Water Distribution System Master Plan (March 2008). 
5
 Actual 2010 water production data from Gwinnett County’s 2030 Water and 

Wastewater Master Plan. 
6
 Includes allocation from Upper Oconee Water Authority of 17.4 mgd (14.5 

mgd annual average), as identified in the Regional Water Plan. 
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Comparison of Permitted Withdrawals and Projected 2050 Demand 

As the Regional Water Plans evaluated water availability through a planning horizon of year 2050, 

projected municipal water demands through 2050 by county were also obtained from the Regional 

Water Plans (See Table 3). These demands were forecasted based on the Governor’s Office of 

Planning and Budget’s county-level population projections (March 2010) and took into account the 

2010 Water Stewardship Act initiatives (requiring high-efficiency toilets using 1.28 gallons per flush 

as compared to current requirement of 1.6 gallons per flush). 

Figure 2. 2010 Projected Demand vs. Current Permitted Water Withdrawals (all values 

shown in monthly average)  
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Current permitted municipal water withdrawals were compared to the projected 2050 demand in 

each county to determine the potential quantity available for purchase by Hall County. As shown in 

Table 3 and illustrated in Figure 3, most of the Applicant’s neighboring counties are in need of 

additional supply capacity by 2050. Jackson and Lumpkin Counties are the only neighboring counties 

that are projected to have water availability in 2050.  

Table 3. Summary of 2050 Municipal Water Use and Permitted Withdrawals (all values shown in monthly 
average) 

County 

Current Water 

Demand 
(mgd)1 

Current Permitted 
Water 

Withdrawals 
(mgd)2 

2050 Forecasted 

Municipal Water 
Demand (mgd) 

2050 Potential 
Water Available 

for Purchase 
(mgd) 

Banks  1.0 1.0 1.9 None 

Barrow 8.4 19.23 36.9 None 

Dawson  3.2 4.4 13.0 None 

Forsyth 25.74 32.0 93.6 None 

Gwinnett 89.65 152.0 187.2 None 

Habersham 5.2 10.1 12.4 None 

Jackson  8.6 33.26 27.3 5.9 

Lumpkin  1.1 8.8 8.7 0.1 

White  2.5 3.0 5.8 None 
1
 Regional Water Plans 2010 municipal water demand, unless otherwise noted.  

2
 From EPD’s water withdrawal permit l ists (surface and ground). Water purchased from 

other counties or allocated from water authorities was not counted towards the county’s 
total permitted water withdrawals.  
3
 Includes allocation from Upper Oconee Water Authority of 13.2 mgd (based on 11 mgd 

annual average), as allocated in the Regional Water Plan. 
4
 Projected 2010 water demand from Forsyth County Water and Sewer Department’s 

Water Distribution System Master Plan (March 2008). 
5
 Actual 2010 water production data from Gwinnett County’s 2030 Water and 

Wastewater Master Plan. 
6
 Includes allocation from Upper Oconee Water Authority of 17.4 mgd (based on 14.5 

mgd annual average), as allocated in the Regional Water Plan. 
 



Glades  Reservoir EIS 
Water Purchase Analysis 

DRAFT Memorandum 

March 13, 2013 

 

U.S. Army Corps of Engineers                                                                            7 |P a g e   

Permit Application SAS-2007-00388 
 

 

Given that the Applicant’s planning horizon extends to 2060, the EIS team extended the water 

demand forecasts through the planning horizon of 2060 for Jackson and Lumpkin Counties using a 

best fit line of existing projections (2010 and 2050). This extended forecast is presented in Table 4. 

Based on this method, Jackson County’s 2060 demand is projected to reach 32.0 mgd and Lumpkin 

County 2060 demand is projected to reach 10.6 mgd (on a monthly average basis). A comparison to 

permitted withdrawal quantities showed that Jackson County may have 1.2 mgd of water available 

for purchase in 2060, and Lumpkin County is not expected to have water available for purchase in 

2060.  

Figure 3. 2050 Projected Demand vs. Current Permitted Water Withdrawals (all 

values shown in monthly average)  
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Table 4. Summary of 2060 Municipal Water Use and Permitted Withdrawals (all values shown in monthly 
average) 

County 

Current Water 

Demand 
(mgd)1 

Current Permitted 
Water 

Withdrawals 
(mgd)2 

2050 Forecasted 
Municipal Water 

Demand  
(mgd) 

2060 Forecasted 
Municipal Water 

Demand  
(mgd) 

2060 Potential 
Water Available for 

Purchase  
(mgd) 

Jackson  8.6 33.23 27.3 32.0 1.2 

Lumpkin  1.1 8.8 8.7 10.6 None 
1
 Regional Water Plans 2010 municipal water demand 

2
 From EPD’s water withdrawal permit l ists (surface and ground). Water purchased from other counties or 

allocated from water authorities was not counted towards the county’s total permitted water withdrawals.  
3
 Includes allocation from Upper Oconee Water Authority of 17.4 mgd (14.5 mgd annual avearge), as allocated 

in the Regional Water Plan.
 

Conclusions 

Based on the information presented above, purchasing water from neighboring counties is unlikely 

to result in significant future water supply for Hall County. Except for Jackson County, most of the 

Applicant’s neighboring counties are projected to have a water supply deficit by 2060. Jackson 

County may have approximately 1.2 mgd available for purchase based on the population and 

demand projections shown in the Regional Water Plan. The largest source of water for Jackson 

County is the Bear Creek Reservoir, which is located in the North Oconee River Basin that Hall 

County also occupies. If Hall County purchase water from Jackson County, interbasin transfer from 

the North Oconee River Basin to the Chattahoochee River Basin could potentially increase if the 

wastewater collected in this area is treated in one of Gainesville’s treatment facilities and returned 

to the Chattahoochee River Basin via Lake Lanier. 
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Sources 

Coosa-North Georgia, Regional Water Plan, September 2011, 

http://www.georgiawaterplanning.org/documents/CNG_Adopted_RWP_000.pdf 

Coosa-North Georgia Supplemental Document: Comparison of Water and Wastewater Forecasts to 

Existing Permits and Planned Projects, http://www.coosanorthgeorgia.org/documents/4-

Comp_Permitted_and_Forecasted_TM_v4.pdf  

Forsyth County Water and Sewer Department, Water Distribution System Master Plan, March 2008, 

http://www.forsythco.com/water/1%20-%20FC_WaterMP_080317_text.pdf 

Georgia Department of Natural Resources, Environmental Protection Division, Non-Farm Ground 

Water Withdrawal Permit List, April 2012, 

http://www.gaepd.org/Documents/regcomm_wpb.html  

Georgia Department of Natural Resources, Environmental Protection Division, Non-Farm Surface 

Water Withdrawal Permit List, April 2012, 

http://www.gaepd.org/Documents/regcomm_wpb.html  

Gwinnett County, 2030 Water and Wastewater Master Plan 

http://www.gwinnettcounty.com/static/departments/planning/pdf/2030_water_and_wast

ewater_master_plan.pdf 

Metropolitan North Georgia Regional Water Planning District, Water Supply and Water Conservation 

Management Plan, May 2009, http://www.northgeorgiawater.com/plans/water-supply-

and-water-conservation-management-plan 

Savannah-Upper Ogeechee, Regional Water Plan, September 2011, 

http://www.georgiawaterplanning.org/documents/SUO_Adopted_RWP_000.pdf 

Savannah-Upper Ogeechee, Section 4 Supplemental Document - Municipal and Industrial Water and 

Wastewater Forecasts, May 2011, 

http://www.savannahupperogeechee.org/pages/our_plan/documents/SupSec4_Forecast_T

M_SUO_May2011_FINAL.pdf 

Savannah-Upper Ogeechee, Section 5 Supplemental Data – Comparison of Permitted Municipal 

Capacities and Future Needs and Additional Resource Assessment Materials, May 2011, 

http://www.savannahupperogeechee.org/pages/our_plan/documents/SupSec5_PermitVsF

orecastTables_TM_SUO_May2011_FINAL.pdf  

Upper Oconee, Regional Water Plan, September 2011, 

http://www.georgiawaterplanning.org/documents/UOC_Adopted_RWP_001.pdf 

http://www.georgiawaterplanning.org/documents/CNG_Adopted_RWP_000.pdf
http://www.coosanorthgeorgia.org/documents/4-Comp_Permitted_and_Forecasted_TM_v4.pdf
http://www.coosanorthgeorgia.org/documents/4-Comp_Permitted_and_Forecasted_TM_v4.pdf
http://www.forsythco.com/water/1%20-%20FC_WaterMP_080317_text.pdf
http://www.gaepd.org/Documents/regcomm_wpb.html
http://www.gaepd.org/Documents/regcomm_wpb.html
http://www.gwinnettcounty.com/static/departments/planning/pdf/2030_water_and_wastewater_master_plan.pdf
http://www.gwinnettcounty.com/static/departments/planning/pdf/2030_water_and_wastewater_master_plan.pdf
http://www.northgeorgiawater.com/plans/water-supply-and-water-conservation-management-plan
http://www.northgeorgiawater.com/plans/water-supply-and-water-conservation-management-plan
http://www.georgiawaterplanning.org/documents/SUO_Adopted_RWP_000.pdf
http://www.savannahupperogeechee.org/pages/our_plan/documents/SupSec4_Forecast_TM_SUO_May2011_FINAL.pdf
http://www.savannahupperogeechee.org/pages/our_plan/documents/SupSec4_Forecast_TM_SUO_May2011_FINAL.pdf
http://www.savannahupperogeechee.org/pages/our_plan/documents/SupSec5_PermitVsForecastTables_TM_SUO_May2011_FINAL.pdf
http://www.savannahupperogeechee.org/pages/our_plan/documents/SupSec5_PermitVsForecastTables_TM_SUO_May2011_FINAL.pdf
http://www.georgiawaterplanning.org/documents/UOC_Adopted_RWP_001.pdf
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Upper Oconee Supplemental Document: Comparison of Water and Wastewater Forecasts to Existing 

Permits and Planned Projects, 

http://www.upperoconee.org/documents/UOC_Comp_Permitted_Forecasted_v14.pdf  

 

http://www.upperoconee.org/documents/UOC_Comp_Permitted_Forecasted_v14.pdf
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Attachment 1 
EPD Water Withdrawal Permits 

Table 1. Groundwater Withdrawal Permits for Non-Farm Use
1 

River Basin Permit Holder Permit Number County Aquifer 

Permit Limit  
Yearly Average 

(mgd) 

Permit Limit  
Monthly Average  

(mgd) 

Ocmulgee Lawrenceville, C ity of 067-0002 Gwinnett Crystalline-rock 2.000 2.000 

Chattahoochee Alto, Town of 068-0001 Habersham Crystalline-rock 0.700 0.900 

Chattahoochee Demorest, C ity of 068-0004 Habersham Crystalline-rock 1.203 1.203 

Oconee Town of Braselton  078-0002 Jackson Crystalline-rock 0.895 1.120 

Oconee Hoschton, C ity of 078-0003 Jackson Crystalline-rock 0.150 0.150 

Chattahoochee Dahlonega, City of 093-0001 Lumpkin Crystalline-rock 0.672 0.700 

Chattahoochee Helen, City of 154-0001 White Crystalline-rock 0.400 0.400 
Chattahoochee Cleveland, City of 154-0002 White Crystalline-rock 0.841 0.841 

1
 Last revised April  2012  
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Table 2. Surface Water Withdrawal Permits for Non-Farm Use
1 

River Basin Permit Holder Permit Number County Source Water 

Permit Limit 
Max Day 

(mgd) 

Permit Limit 
Monthly Average 

(mgd) 

Savannah 
Banks County Board Of 
Commissioners 

006-0106-05 Banks Mtn. Cr. Res. Strctr 11  1.000 1.000 

Oconee Statham, City Of 007-0304-04 Barrow NRCS Res. #6 @ Barber Crk. 1.000 0.800 

Oconee Statham, City Of 007-0304-07 Barrow Oak Street Spring 0.143 0.136 

Oconee Winder, City Of – Mulberry 007-0303-01 Barrow Mulberry River 6.700 5.100 

Coosa Etowah Water & Sewer Authority 042-1415-01 Dawson Etowah River 5.500 4.400 

Chattahoochee Cumming, City Of 058-1290-07 Forsyth Lake Sidney Lanier  21.000 18.000 

Chattahoochee 
Forsyth County Board Of 
Commissioners 

058-1207-06 Forsyth Lake Sidney Lanier  16.000 14.000 

Chattahoochee 
Gwinnett County Water & Sewerage 
Auth 

069-1290-06 Hall2  Lake Sidney Lanier  -  150.000 

Chattahoochee Baldwin, C ity of 068-1201-04 Habersham Chattahoochee R iver 4.000 3.000 

Chattahoochee Clarkesville, City Of 068-1201-03 Habersham Soque River 1.500 1.000 

Chattahoochee Cornelia, City Of 068-1201-01 Habersham 
Hazel Creek,Camp Cr Res, 

Emergency Camp Cr 
4.000 4.000 

Chattahoochee Commerce, City Of 006-0106-01 Banks3 Grove Creek 4.500 4.200 

Oconee Jefferson, City Of  078-0301-01 Jackson Big Curry Creek 2.250 1.750 

Oconee Jefferson, City of 078-0301-06 Jackson North Oconee River  4.000 4.000 

Oconee Jefferson, City of 078-0301-07 Jackson Parks Creek Reservoir 5.300 4.600 

Chattahoochee Dahlonega, City of 093-1204-03 Lumpkin Yahoola Creek Reservoir 9.100 6.800 

Chattahoochee Dahlonega, City Of - New Plant 093-1204-01 Lumpkin Yahoola Creek 1.500 1.250 

Chattahoochee 
White County Water & Sewer 
Authority 

154-1202-02 White Turner Creek 2.000 1.800 

1
 Last revised April  2012 

2
 For use in Gwinnett County; counted towards Gwinnett County totals. 

3
 For use in Jackson County; counted towards Jackson County totals. 
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Phase 1 List

Summary of Phase 1A and 1B Screening 
Water Supply Sources and Infrastructure Components

Notes: 
ft MSL = feet above mean sea level
MG = million gallons
BG = billion gallons
--- blank intentionally
N/A = Not Applicable
TBC: Common component to be considered in all alternatives Page 1 of 6

Wetlands 
(acres)

Stream 
(miles)

State 
R/T/E 

Species (#)

Federally 
Protected 
Species (#)

Protected Species 
Notes

NRHP 
Cultural 

Resource 
Sites

GNAHRGIS 
Cultural 

Resource 
Sites

Displacement- 
Residential

Displacement- 
Commercial

Displacement- 
Roads (#)

 Impacts 
Clearly 

Greater than 
Applicant-
Preferred 

Alternative?

≥53 ≥12 ≥5 ≥1 ≥1 ≥3 ≥12 ≥12 ≥12

See 
Thresholds 

(listed to the 
left)

Institutional/Water Purchase (WP)

WP-001 Purchase from Forsyth County Forsyth
Chattahoochee/ 

Coosa N/A N/A FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---

WP-002
Purchase from Gwinnett 
County Gwinnett

Chattahoochee/ 
Oconee/ 

Ocmulgee N/A N/A FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---

WP-003
Purchase from Habersham 
County Habersham

Chattahoochee/ 
Savannah N/A N/A FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---

WP-004 Purchase from White County White Chattahoochee N/A N/A FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---

WP-005 Purchase from Jackson County Jackson
Oconee/ 
Savannah N/A N/A PASS --- TBC TBC TBC TBC TBC TBC TBC TBC TBC TBC No - PASS

WP-006
Purchase from Dawson 
County Dawson

Chattahoochee/C
oosa N/A N/A FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---

WP-007
Purchase from Lumpkin 
County Lumpkin

Chattahoochee/C
oosa N/A N/A FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---

WP-008 Purchase from Banks County Banks Savannah N/A N/A FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---

WP-009 Purchase from Barrow County Barrow Oconee N/A N/A FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---
Develop Additional Groundwater (GW)
GW-001 Groundwater (Hall County) Hall N/A N/A N/A PASS --- TBC TBC TBC TBC TBC TBC TBC TBC TBC TBC No - PASS
Additional Conservation (AC)
AC-001 Conservation Scenario 2 Hall N/A N/A N/A PASS --- TBC TBC TBC TBC TBC TBC TBC TBC TBC TBC No - PASS
AC-002 Conservation Scenario 3 Hall N/A N/A N/A PASS --- TBC TBC TBC TBC TBC TBC TBC TBC TBC TBC No - PASS
Reuse/Recycle (RR)
RR-001 Increase WW return to Lanier Hall Chattahoochee N/A N/A FAIL PN1 TBC TBC TBC TBC TBC TBC TBC TBC TBC TBC No - PASS

RR-002
WW return to Glades 
Reservoir Hall Chattahoochee N/A N/A FAIL PN2, L4, L6

To be 
Evaluated

To be 
Evaluated

To be 
Evaluated

To be 
Evaluated To be Evaluated

To be 
Evaluated

To be 
Evaluated

To be 
Evaluated

To be 
Evaluated

To be 
Evaluated No - PASS

RR-003
WW return to Cedar Creek 
Reservoir Hall Oconee N/A N/A FAIL L7

RR-004 Increase Urban Irrigation Hall
Chattahoochee/ 

Oconee N/A N/A FAIL L7
Lake Lanier Storage Allocation/Exchange (SA)

SA-001 Shoal Creek Reservoir Dawson Coosa Yes PASS --- 2 19 7 3

Etowah Darter,
Cherokee Darter,

Amber Darter 0 0 0 0 1 Yes - FAIL

Waterbodies;
State species;
Federal species

Phase 1A Screening

NameID Basin(s)County

Phase 1B Screening

Elimination Criteria
Elimination 

Criteria
Pass/ 
Fail?

>30% of
Glades 
Volume 
(>3500 

MG)

≥10% of   
NR-001 
Volume      
(≥1.17 

BG)
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Wetlands 
(acres)

Stream 
(miles)

State 
R/T/E 

Species (#)

Federally 
Protected 
Species (#)

Protected Species 
Notes

NRHP 
Cultural 

Resource 
Sites

GNAHRGIS 
Cultural 

Resource 
Sites

Displacement- 
Residential

Displacement- 
Commercial

Displacement- 
Roads (#)

 Impacts 
Clearly 

Greater than 
Applicant-
Preferred 

Alternative?

≥53 ≥12 ≥5 ≥1 ≥1 ≥3 ≥12 ≥12 ≥12

See 
Thresholds 

(listed to the 
left)

Phase 1A Screening

NameID Basin(s)County

Phase 1B Screening

Elimination Criteria
Elimination 

Criteria
Pass/ 
Fail?

>30% of
Glades 
Volume 
(>3500 

MG)

≥10% of   
NR-001 
Volume      
(≥1.17 

BG)

SA-002 Settingdown Creek Reservoir
Forsyth/ 

Cherokee Coosa Yes PASS --- 19 4 8 3

Etowah Darter,
Cherokee Darter,

Amber Darter 0 0 16 1 1 Yes - FAIL

State species; 
Federal species; 
Displacements - residential

SA-003
Lake Lanier- 30 mgd 
Allocation Hall N/A N/A N/A PASS --- TBC TBC TBC TBC None TBC TBC TBC TBC TBC No - PASS

SA-004
Lake Lanier- 43 mgd 
Allocation Hall N/A N/A N/A PASS --- TBC TBC TBC TBC None TBC TBC TBC TBC TBC No - PASS

SA-005
Lake Lanier- 60 mgd 
Allocation Hall N/A N/A N/A PASS --- TBC TBC TBC TBC None TBC TBC TBC TBC TBC No - PASS

Regional Sources (RS)
RS-001 West Point Lake Multiple Chattahoochee N/A N/A FAIL L2, L4 --- --- --- --- --- --- --- --- --- --- --- ---
RS-002 Lake Rabun Multiple Savannah N/A N/A FAIL L2, L7 --- --- --- --- --- --- --- --- --- --- --- ---
RS-003 Lake Burton Multiple Savannah N/A N/A FAIL L2, L7 --- --- --- --- --- --- --- --- --- --- --- ---
RS-004 Lake Hartwell Multiple Savannah N/A N/A FAIL L2, L4, L7 --- --- --- --- --- --- --- --- --- --- --- ---
RS-005 Tennessee River Multiple Tennessee N/A N/A FAIL L2, L7 --- --- --- --- --- --- --- --- --- --- --- ---
RS-006 Chattahoochee River Hall Chattahoochee N/A N/A FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---
Expansion of Existing Reservoirs (ER)

ER-001
Cedar Creek Reservoir 
(current configuration) Hall Oconee Yes PASS --- TBC TBC TBC TBC TBC TBC TBC TBC TBC TBC No - PASS

ER-002A
Raising Cedar Creek Reservoir 
to 1000 (+10') Hall Oconee Yes FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---

ER-002B
Raising Cedar Creek Reservoir 
to 1010 (+20') Hall Oconee Yes FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---

ER-002C
Raising Cedar Creek Reservoir 
to 1030 (+40') Hall Oconee Yes FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---

ER-003 Raising Lake Lanier Hall Chattahoochee Yes FAIL L4 --- --- --- --- --- --- --- --- --- --- --- ---
New Reservoir (NR)

NR-001 Glades Reservoir - 1180 Hall Chattahoochee Yes Yes PASS --- 38 10 2 0 0 0 3 2 1 No - PASS

NR-002 Mossey Creek Reservoir Hall Chattahoochee NO NO FAIL L5 --- --- --- --- --- --- --- --- --- --- ---

NR-003 White Creek Reservoir White Chattahoochee NO Yes PASS --- 38 8 1 0 0 1 10 1 7 No - PASS
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Wetlands 
(acres)

Stream 
(miles)

State 
R/T/E 

Species (#)

Federally 
Protected 
Species (#)

Protected Species 
Notes

NRHP 
Cultural 

Resource 
Sites

GNAHRGIS 
Cultural 

Resource 
Sites

Displacement- 
Residential

Displacement- 
Commercial

Displacement- 
Roads (#)

 Impacts 
Clearly 

Greater than 
Applicant-
Preferred 

Alternative?

≥53 ≥12 ≥5 ≥1 ≥1 ≥3 ≥12 ≥12 ≥12

See 
Thresholds 

(listed to the 
left)

Phase 1A Screening

NameID Basin(s)County

Phase 1B Screening

Elimination Criteria
Elimination 

Criteria
Pass/ 
Fail?

>30% of
Glades 
Volume 
(>3500 

MG)

≥10% of   
NR-001 
Volume      
(≥1.17 

BG)

NR-004 Soquee River Reservoir Habersham Chattahoochee Yes Yes PASS 42.6 67 19 1 0 0 5 41 2 3 Yes - FAIL

Wetlands;
Waterbodies;
Cultural Resources;
Displacements - residential

NR-005 Upper Mud Creek Reservoir Habersham Chattahoochee NO Yes PASS --- 27 10 1 0 0 0 10 7 11 No - PASS

NR-006 Lower Mud Creek Reservoir Hall Chattahoochee Yes Yes PASS --- 48 11 4 0 0 0 6 0 4 No - PASS

NR-007 Hagan Creek Reservoir Hall Chattahoochee Yes Yes PASS --- 56 8 3 0 0 0 0 1 2 Yes - FAIL Wetlands

NR-008 Lathem Creek Reservoir Hall Chattahoochee NO Yes PASS --- 1 4 3 0 0 0 23 0 2 Yes - FAIL Displacements - residential

NR-009 Yahoola Creek Reservoir Lumpkin Chattahoochee NO Yes FAIL PN1 --- --- --- --- --- --- --- --- --- --- --- ---

NR-010 Long Branch Reservoir Lumpkin Chattahoochee Yes Yes PASS --- 0 7 4 0 0 0 36 0 3 Yes - FAIL Displacements - residential

NR-011
Taylor Creek (Dawson Forest 
Site) Dawson Chattahoochee NO Yes FAIL L2 --- --- --- --- --- --- --- --- --- --- --- ---

NR-012 Rest Haven Reservoir Gwinnett Chattahoochee NO Yes PASS --- 16 2 2 0 0 0 0 13 1 Yes - FAIL Displacements - commercial

NR-013 Old Atlanta Road Reservoir Forsyth Chattahoochee Yes Yes PASS --- 4 2 0 0 --- 0 2 196 1 3 Yes - FAIL Displacements - residential

NR-014 Upper Big Creek Reservoir Forsyth Chattahoochee NO Yes PASS --- 8 6 1 1 Cherokee Darter 0 0 87 0 4 Yes - FAIL
Federal Species; Displacements - 
residential

NR-015 North Oconee River Reservoir Jackson Oconee Yes Yes PASS --- 515 25 3 0 0 2 120 27 10 Yes - FAIL

Wetlands;
Waterbodies;
Displacements - Residential, 
Commercial, and Roads
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Wetlands 
(acres)

Stream 
(miles)

State 
R/T/E 

Species (#)

Federally 
Protected 
Species (#)

Protected Species 
Notes

NRHP 
Cultural 

Resource 
Sites

GNAHRGIS 
Cultural 

Resource 
Sites

Displacement- 
Residential

Displacement- 
Commercial

Displacement- 
Roads (#)

 Impacts 
Clearly 

Greater than 
Applicant-
Preferred 

Alternative?

≥53 ≥12 ≥5 ≥1 ≥1 ≥3 ≥12 ≥12 ≥12

See 
Thresholds 

(listed to the 
left)

Phase 1A Screening

NameID Basin(s)County

Phase 1B Screening

Elimination Criteria
Elimination 

Criteria
Pass/ 
Fail?

>30% of
Glades 
Volume 
(>3500 

MG)

≥10% of   
NR-001 
Volume      
(≥1.17 

BG)

NR-016 Tallulah River Reservoir
Habersham/ 

Rabun Savannah Yes Yes FAIL L2, L7 --- --- --- --- --- --- --- --- --- --- --- ---

NR-017 Calhoun Creek Reservoir Lumpkin Coosa Yes Yes FAIL L2, L7 --- --- --- --- --- --- --- --- --- --- --- ---

Potential Quarry Storage (QS)

QS-001 Gainesville Quarry Hall Oconee NO FAIL L5 --- --- --- --- --- --- --- --- --- --- --- ---

QS-002 Ramsey Rd. Quarry Hall Oconee NO FAIL L5 --- --- --- --- --- --- --- --- --- --- --- ---

QS-003 Friendship Quarry Hall Oconee NO FAIL L5 --- --- --- --- --- --- --- --- --- --- --- ---

QS-004 Dahlonega Quarry Lumpkin Chattahoochee NO FAIL L5 --- --- --- --- --- --- --- --- --- --- --- ---
Transmission (TM) 

TM-001

Release to Lake Lanier (and 
withdraw from Lakeside or 
Riverside WTP). Hall Chattahoochee N/A N/A PASS ---

To be 
Evaluated

To be 
Evaluated

To be 
Evaluated

To be 
Evaluated To be Evaluated

To be 
Evaluated

To be 
Evaluated

To be 
Evaluated

To be 
Evaluated

To be 
Evaluated No - PASS

TM-002 Pipe to WTP for treatment. --- --- --- N/A PASS ---
To be 

Evaluated
To be 

Evaluated
To be 

Evaluated
To be 

Evaluated To be Evaluated
To be 

Evaluated
To be 

Evaluated
To be 

Evaluated
To be 

Evaluated
To be 

Evaluated --- ---

TM-003 New WTP Hall Chattahoochee N/A N/A PASS ---
To be 

Evaluated
To be 

Evaluated
To be 

Evaluated
To be 

Evaluated To be Evaluated
To be 

Evaluated
To be 

Evaluated
To be 

Evaluated
To be 

Evaluated
To be 

Evaluated No - PASS
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Lake Lanier Storage Allocation/Exchange (SA)

SA-001 Shoal Creek Reservoir
A proposed dam on Shoal Creek located approx. 600 feet from the confluence of 
Shoal Creek and Etowah River;       4 miles southwest of Dawsonville. Dawson Shoal Creek Coosa 1160 1170 47,026 15,324 180 1,400

SA-002 Settingdown Creek Reservoir
Construction of new reservoir site to generate yield for the receiving county in 
exchange for storage reallocation from Lake Lanier.

Forsyth/ 
Cherokee Settingdown Creek Coosa 1040 1050 20,186 6,578 111 1,410

Expansion of Existing Reservoirs (ER)

ER-001
Cedar Creek Reservoir (current 
configuration)

Using Cedar Creek Reservoir in its current configuration (normal pool Elev. at 990 ft 
MSL). Hall Cedar Creek Oconee 990 1000 3,800 1,238 19 900

ER-002A
Raising Cedar Creek Reservoir to 1000 
(+10')

Raising the dam of Cedar Creek Reservoir to 1000 ft MSL to increase storage 
volume. Hall Cedar Creek Oconee 1000 1010 5,600 1,824 29 2,380

ER-002B
Raising Cedar Creek Reservoir to 1010 
(+20')

Raising the dam of Cedar Creek Reservoir to 1010 ft MSL to increase storage 
volume. Hall Cedar Creek Oconee 1010 1020 7,900 2,573 39 2,610

ER-002C
Raising Cedar Creek Reservoir to 1030 
(+40')

Raising the dam of Cedar Creek Reservoir to 1030 ft MSL to increase storage 
volume. Hall Cedar Creek Oconee 1030 1040 14,500 4,723 59 2,850

ER-003 Raising Lake Lanier Raising normal pool elevation 2 feet / Reallocation of storage. Hall Lake Lanier Chattahoochee 1073 1083 1,129,220 367,824 102 7,000
New Reservoir (NR)

NR-001 Glades Reservoir - 1180

A proposed pumped storage reservoir on Flat Creek approx. 4330 feet from the 
confluence of Flat Creek and the Chattahoochee River in Hall County; 4.1 miles 
southeast of Cleveland. Hall Flat Creek Chattahoochee 1180 1190 28,838 9,397 140 1,400

NR-002 Mossey Creek Reservoir

A proposed dam on Mossey Creek approx. 375 feet from the confluence of Mossey 
Creek and Chattahoochee River in Hall County; 5.8 miles northeast of Clermont and 
5.5 miles northwest of Raoul. Hall Mossey Creek Chattahoochee 1205 1215 2,907 947 124 730

NR-003 White Creek Reservoir 

A proposed dam on White Creek located approx. 4200 feet from the confluence of 
White Creek and Chattahoochee River in White County; 6 miles southwest  of 
Demorest and 8 miles southeast of Cleveland. White White Creek Chattahoochee 1305 1315 10,422 3,400 145 2,670

NR-004 Soquee River Reservoir

A proposed dam on Soquee River located approx. 3300 feet from the confluence of 
Soquee River and Chattahoochee River in Habersham County; 3.8 miles southwest 
of Demorest. Habersham Soquee River Chattahoochee 1250 1260 33,832 11,024 115 1,360

NR-005 Upper Mud Creek Reservoir
A proposed dam on Mud Creek located approx. 4.5 miles from the confluence of 
Mud Creek and Little Mud Creek in Habersham County; 3 miles northwest  of Raoul. Habersham Mud Creek Chattahoochee 1290 1300 6,491 2,115 60 935

NR-006 Lower Mud Creek Reservoir
A proposed dam on Mud Creek located approx. 2000 feet from the confluence of 
Mud Creek and Chattahoochee River in Hall County; 3 miles west  of Raoul. Hall Mud Creek Chattahoochee 1155 1165 13,831 4,507 93 930

NR-007 Hagan Creek Reservoir

A proposed dam on Hagan Creek located approx. 0.4 miles from the confluence of 
Hagan Creek and the Chattahoochee River in Hall County; 1.5 miles northwest  of 
Lula. Hall Hagan Creek Chattahoochee 1130 1140 1,211 3,880 55 330

ID Name Location/General Description

Normal Pool 
Water Surface 

Elev.
 (ft MSL)

Top of Dam 
Elev.

(ft MSL)

Potential 
Usable 
Volume     

(acre-feet) 

Potential 
Usable 

Volume  @ 
Normal Pool 
Elev. (MG) 
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ft MSL = feet above mean sea level
MG = million gallons Page 6 of 6
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NR-008 Lathem Creek Reservoir

A proposed dam on Lathem Creek located approx. 1.8 miles from the confluence of 
Lathem Creek and Chestatee Bay (Lake Lanier); 7.5 miles northwest of Gainesville 
and 11.8 miles south of Dahlonega. Hall Lathem Creek Chattahoochee 1200 1210 10,499 3,421 120 1,840

NR-009 Yahoola Creek Reservoir

A proposed dam on Yahoola Creek located approx. 1200 feet from the confluence of 
Yahoola Creek and Chestatee River in Lumpkin County; 1 mile southeast  of 
Dahlonega. Lumpkin Yahoola Creek Chattahoochee 1190 1200 6,292 2,050 90 575

NR-010 Long Branch Reservoir

A proposed dam on Long Branch located approx. 2.75 miles  from the confluence of 
Long Branch Creek and Chestatee River in Lumpkin County; 2.75 miles southeast  of 
Dahlonega. Lumpkin Long Branch Chattahoochee 1290 1300 18,271 5,954 155 1,330

NR-011 Taylor Creek (Dawson Forest Site)

A proposed dam on Taylor Creek located approx. 3000 feet from the confluence of 
Taylor Creek and Chestatee Bay (Lake Lanier); 6 miles east of Silver City and 8.5 
miles southeast of Dawsonville. Dawson Taylor Creek Chattahoochee 1200 1210 10,598 3,453 147 1,730

NR-012 Rest Haven Reservoir
A proposed dam in northern Gwinnett County just south of Gwinnett-Hall County 
border and north of Jones Road on a tributary to Suwannee Creek. Gwinnett

Unnamed Tributary 
to Suwannee Creek Chattahoochee 1140 1150 3,640 1,186 90 1,760

NR-013 Old Atlanta Road Reservoir
A proposed dam in southern Forsyth County near the intersection of Old Atlanta 
Road and Dick Creek. Forsyth Dick Creek Chattahoochee 1000 1010 13,887 4,525 100 1,000

NR-014 Upper Big Creek Reservoir A proposed reservoir in western Forsyth County. Forsyth Big Creek Chattahoochee 1100 1110 8,210 2,675 70 1,150

NR-015 North Oconee River Reservoir

A proposed dam located on the N. Oconee River located approx. 4.75 miles 
northwest from the confluence of N. Oconee River and Candler Creek; 11.2 miles 
northwest of Commerce and 11 miles southeast of Gainesville. Jackson Oconee River Oconee 900 910 61,491 20,037 100 2,800

NR-016 Tallulah River Reservoir A potential dam location on Tallulah River (scoping comments).
Habersham/ 

Rabun Tallulah River Savannah Not Developed Not Developed 6,481 6,850 Not Developed Not Developed

NR-017 Calhoun Creek Reservoir
A proposed dam on Calhoun Creek located approx. 3500 feet from the confluence of 
Calhoun Creek and Etowah River in Lumpkin County; 3 miles east  of Dawsonville. Lumpkin Calhoun Coosa 1370 1380 36,965 12,045 220 3,500

Potential Quarry Storage (QS)

QS-001 Gainesville Quarry
Using the existing rock quarry located at 2955 Candler Road, Gainesville, GA 30507 
as a water supply reservoir. Hall N/A Oconee 220 240 203 66 52 2,230

QS-002 Ramsey Rd. Quarry
Using the existing rock quarry located at 2996 Ramsey Rd, Gainesville, GA 30507 as 
a water supply reservoir. Hall N/A Oconee 308 288 58 19 36 1,330

QS-003 Friendship Quarry
Using the existing rock quarry located at 4195 Friendship Rd, Buford, GA 30519 as a 
water supply reservoir. Hall N/A Oconee 300 320 115 37 76 1,250

QS-004 Dahlonega Quarry
Using the existing rock quarry located at 983 Red Oak Flats Road, Dahlonega, GA 
30533 as a water supply reservoir. Lumpkin N/A Chattahoochee 356 376 55 18 40 1,300
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APPENDIX K 
ALTERNATIVE ANALYSIS 

MAPS OF FINAL ALTERNATIVES  
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COMPONENTS ELIMINATED DURING PHASE 1A SCREENING OF 

WATER SUPPLY COMPONENTS 

This Appendix of the Glades Reservoir Environmental Impact Statement (EIS) summarizes the 
assumptions and rationale that led to the eliminations of the following water supply components in 
Phase 1A Screening (Chapter 2, Alternatives Analysis). Water supply components that pass Phase 1A and 
Phase 1B screenings are used to formulate “Water Supply Alternatives.” Chapter 2 of the EIS provides a 
summary of the alternatives identification and screening process. 

Institutional/Water Purchase (WP-001, WP-002, WP-003, WP-004, WP
006, WP-007, WP-008, WP-009) 

The water supply availability from counties that share a border with Hall County was assessed and 
documented in the Technical Memorandum “Alternative Analysis - Potential to Purchase Water from 
Neighboring Counties,” in Appendix H. The areas examined included the nine-county area surrounding 
Hall County, including Banks, Barrow, Dawson, Forsyth, Gwinnett, Habersham, Jackson, Lumpkin, and 
White counties. 

Based on the analysis performed, Banks, Barrow, Dawson, Forsyth, Gwinnett, Habersham, White, and 
Lumpkin counties have no projected water surplus in 2060, thus water purchase from these sources was 
eliminated from further consideration during the Phase 1A Screening for criteria: 

•	 PN1: Must result in additional water supply to Hall County beyond existing sources and 
practices. Must achieve a contribution (safe yield > 0) toward meeting the project purpose and 
need […], and 

•	 L4: Must be within the ability of the U.S. Army Corps of Engineers (Corps) and the State of 
Georgia to approve or permit […] must not […] (3) require adoption of new federal policies. 

The only county that has a potential future water supply surplus of 1.2 million gallons per day (mgd) is 
Jackson County (WP-005), and this component is carried over for further analysis. 

Reuse/Recycle 

This EIS assumes that Hall County and Gainesville will continue to expand its wastewater treatment 
capacity to meet future needs. Currently, Gainesville’s two water reclamation facilities (WRFs) return its 
treated effluent to Lake Lanier. Based on Appendix B of the 2009 Wastewater Management Plan for the 
Metropolitan North Georgia Water Planning District (MNGWPD), Hall County is scheduled to return the 
effluent currently treated at the Spout Spring facility to the Chattahoochee River Basin by 2035 (to Lake 
Lanier or its tributary).  In addition, the percent of treated effluent (also referred to as reclaimed water) 
returned to Lake Lanier will increase throughout the planning horizon. This is consistent with the State 
of Georgia and the MNGWPD policy encouraging return flow to Lake Lanier to minimize the increase in 
net withdrawal (withdrawal minus return) from Lake Lanier. This type of reuse/recycle (indirect potable 

U.S. Army Corps of Engineers, Savannah District K-1 | P  a  g e  
Permit Application SAS-2007-00388 
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Definitions 

Reclaimed (or Recycled) 
Water: Wastewater treated 
beyond secondary and suitable 
for release or reuse 

Direct Potable Reuse (DPR): 
Use of reclaimed water to 
directly augment potable water 
supplies without an 
environmental buffer 

Indirect Potable Reuse (IPR): 
Use of reclaimed water to 
indirectly augment potable 
water supplies including an 
environmental buffer 

Environmental Buffer: An area 
of land separating all permitted 
development from adjacent 
sensitive habitat, streams, and 
wetlands. The purpose of the 
buffer is to prevent any 
degradation of the ecological 
functions provided by the area 
as a result of the development 

DRAFT Environmental Impact Statement 

reuse) is necessary to minimize impacts on Lake Lanier operation. The Georgia Environmental Protection 
Division (EPD) assumes that the reclaimed water return will increase to reach an overall return rate of 
78% (from the Metro District and upstream counties) by 2035 and will remain at 78% through 2050 
(Memo to file, Derivation of water demands in Georgia’s 
January 2013 ACF Water Supply Request to the Corps, 
Georgia EPD). The hydrological modeling for this EIS also 
reflects this assumption for future 2060 conditions. This EIS 
assumes that the return rate will reach 78% by 2035 and 
remain at this rate through 2060. 

Increase Wastewater (WW) Return (with credits) 
to Lake Lanier (RR-002) 
Currently, the Corps policy provides no return credit (for 
water supply withdrawal) for wastewater returns to federal 
reservoirs. This EIS assumes that this policy will continue 
through the planning horizon and municipalities currently 
discharging to Lake Lanier, including Gainesville and Hall 
County, will not receive water supply credits for wastewater 
flow returned to Lake Lanier. Therefore, this component was 
eliminated based on this existing policy during the Phase 1A 
screening for criteria 

•	 PN1: Must result in additional water supply to Hall
 
County beyond existing sources and practices. Must
 
achieve a contribution (safe yield > 0) toward
 
meeting the project purpose and need […], which
 

could be achieved through a number of different
 
sources such as demand management (conservation,
 
leak reduction, etc.), reuse, groundwater, or a 

potential reservoir, and
 

•	 L4: Must be within the ability of the Corps and the
 
State of Georgia to approve or permit […] must not
 
[…] (3) require adoption of new federal policies.
 

WW Return to New Reservoir (RR-002) 
In North Hall County Sewer Master Plan (2008), one of the alternatives evaluated for future wastewater 
management in North Hall County was to construct a new wastewater reclamation facility (WRF) near 
the Glades Reservoir. For this EIS, a reuse concept was developed to return the treated wastewater 
(reclaimed water) from the new WRF to Glades Reservoir as a supply source to increase the total safe 
yield of the reservoir. The reclaimed water would be blended with the streamflow stored in the 

U.S. Army Corps of Engineers, Savannah District K-2 | P  a  g e  
Permit Application SAS-2007-00388 
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reservoir (water collected from natural drainage from the Flat Creek watershed and from pumping from 
the Chattahoochee River). 

The EIS team discussed the reuse concept with the Georgia Environmental Protection Division (EPD) and 
EPD indicated that one variation of this concept would be considered “direct potable reuse”. If the 
reclaimed water is returned to Flat Creek upstream of Glades Reservoir or to Glades Reservoir directly, 
and the water supply quantity is released below the dam into Flat Creek and flows to Lake Lanier 
eventually, the reuse application is considered an “indirect potable reuse” as Lake Lanier serves as a 
large environmental buffer for the reclaimed water. However, if the blended water supply in Glades 
Reservoir is pumped directly to a water treatment plant (WTP), it is considered a “direct potable reuse” 
operation for lack of environmental buffer during low flow and critical drought periods. This is because 
during low flow and drought periods, streamflow in Flat Creek would be very low, coupled with low 
streamflow available from the Chattahoochee River (for pumping to refill the reservoir), the reservoir 
storage would be drawn down significantly (from continuous water supply withdrawals) and little 
storage would be available at times for blending with the reclaimed water. In this case, EPD considers 
this a “direct potable reuse” application due to minimum environmental buffer. 

EPD indicates that the state welcomes the interests in direct potable reuse and is evaluating the 
feasibility of direct potable reuse in Georgia; however, at current time EPD does not have a regulatory 
mechanism to permit a direct reuse operation. EPD is currently working on draft guidelines for “indirect 
potable reuse” which include specific guidelines for water supply withdrawals downstream of 
wastewater effluent discharges. Although technology has long existed to turn reclaimed water or 
blended reclaimed water to drinking water safely and with excellent quality, the public acceptance for 
direct potable reuse historically has been low; however, many communities hard hit by recent droughts 
in Texas and California are revisiting this concept as a potential future water supply alternative.  

Because of these regulatory constraints, this component was eliminated for further evaluation for 
criteria 

•	 PN2: Must produce additional supply prior to need exceeding the existing supply (estimated by 
2025, 

•	 L4: Must be within the ability of the Corps and the State of Georgia to approve or permit […] 
must not […] (3) require adoption of new federal policies, and 

•	 L6: A water supply must be physically and legally available to Hall County from a sustainable 
source in sufficient amounts and with sufficient frequency to satisfy the need for additional 
firm yield in a practicable manner. 

WW Return to Cedar Creek Reservoir (RR-003) 
The Cedar Creek Reservoir is an existing water supply reservoir located in Hall County in the North 
Oconee Basin. While wastewater return to this reservoir would provide additional water supply, this 
component was eliminated for the same reason that RR-004 is eliminated. Insufficient environmental 

U.S. Army Corps of Engineers, Savannah District K-3 | P  a  g e  
Permit Application SAS-2007-00388 
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buffer during low flow period makes this a potential direct potable reuse operation and Georgia does 
not have a current regulatory mechanism to permit such operation (eliminated for L4 and L6). 

Increase Urban Irrigation (RR-004) 
Urban irrigation using wastewater effluent is another common reuse/recycle application; however, 
irrigation is considered “consumptive use” and is discouraged in the Metro District by the MNGWPD 
Water Supply and Conservation Plan. Per these plans, direct return of treated effluent to Lake Lanier, 
the Chattahoochee River, or its tributaries is preferred. This component was eliminated for criteria 

•	 L7: Water Supply Sources must be compatible with MNGWPD rules and policies, including 1) 
no interbasin transfer, 2) minimize consumptive use. 

Regional Sources 

Obtaining water from regional sources was also considered as project alternative components. The 
following sources were considered: 

•	 West Point Lake 
•	 Lake Rabun 
•	 Lake Burton 
•	 Lake Hartwell 
•	 Tennessee River 
•	 Chattahoochee River 

Each of these sources would require an associated pipeline to convey water to Hall County from their 
county of origin. 

West Point Lake (RS-001) 
West Point Lake is located in Troup County, Georgia and is one of the federal reservoirs operated by the 
Corps (Mobile District) in the Apalachicola-Chattahoochee-Flint (ACF) River Basin. Any change in 
authorized use of the reservoir storage would need to be studied in conjunction with the change of the 
ACF System’s Master Water Control Manual (WCM). In addition, the lake is located south of metro 
Atlanta area, conveyance of water over a long distance from West Point Lake to Hall County would 
require bisecting at least three additional counties: Coweta, Fulton, and Forsyth. There will be significant 
logistical, permitting, land acquisition, and schedule challenges. Pumping from West Point Lake has been 
evaluated in the past as a regional water supply alternative for the metro Atlanta area; it will be 
significantly more costly and difficult to implement for meeting solely one county’s need. 

For the above reasons, this alternative component was eliminated under criteria 

•	 L2: Must be (1) within Georgia and (2) within Hall County or adjacent counties to avoid the 
significant logistical, permitting, and schedule challenges and criteria 

•	 L4: Must be within the authorization of the Corps and the State of Georgia to approve/permit. 

U.S. Army Corps of Engineers, Savannah District K-4 | P  a  g e  
Permit Application SAS-2007-00388 
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Lake Rabun (RS-002) 
Lake Rabun is a 835-acre lake owned and operated by the Georgia Power Company in northeastern 
Georgia. It was built for hydroelectric power generation and currently only generates peak power 
supplies. Lake Rabun is located in Rabun County, Georgia, and is in the Savannah River Basin. 
Conveyance of water from Rabun County to Hall County would require bisecting Habersham County. In 
addition, this would be considered an interbasin transfer of water from outside the Metro District 
(Rabun County is not located within the MNGWPD). Interbasin transfer from outside of the MNGWPD 
would violate the provision in the Official Code of Georgia Annotated (O.C.G.A.) 12-5-584 (f): The district 
shall neither study nor include in any plan any interbasin transfer of water from outside the district area. 

For these reasons, this alternative component was eliminated for criteria 

•	 L2: Must be (1) within Georgia and (2) within Hall County or adjacent counties to avoid the 
significant logistical, permitting, and schedule challenges and criteria 

•	 L7: Water Supply Sources must be compatible with MNGWPD rules and policies, including 1) 
no interbasin transfer, 2) minimize consumptive use. 

Lake Burton (RS-003) 
Lake Burton is another lake owned and operated by Georgia Power Company in the 6-lake series that 
also include Lake Rabun in the Tallulah River watershed in northeast Georgia. The 2,775-acre lake is 
located in Rabun County, Georgia, and is in the Savannah River Basin. Providing water from Lake Burton 
would entail interbasin transfer and similar logistical changes as described above for Lake Rabun. For 
these reasons, this alternative component was eliminated for criteria 

•	 L2: Must be (1) within Georgia and (2) within Hall County or adjacent counties to avoid the 
significant logistical, permitting, and schedule challenges and criteria 

•	 L7: Water Supply Sources must be compatible with MNGWPD rules and policies, including 1) 
no interbasin transfer, 2) minimize consumptive use. 

Lake Hartwell (RS-004) 
Lake Hartwell is a 56,000-acre lake bordering Georgia and South Carolina and is in the Savannah River 
Basin. It was constructed by the Corps between 1955 and 1963 as part of a flood control, hydropower, 
and navigation project, and its authorized purposes now include recreation, water quality, water supply, 
and fish and wildlife management. Conveyance of water from Hart County to Hall County would require 
bisecting Franklin and Banks counties, and would be considered an interbasin transfer of water which 
would violate the provision in O.C.G.A. 12-5-584 (f). There will also be extensive permitting and logistic 
challenges as it is also a federal reservoir. 

For these reasons, this alternative component was eliminated for criteria 

•	 L2: Must be (1) within Georgia and (2) within Hall County or adjacent counties to avoid the 
significant logistical, permitting, and schedule challenge, 

U.S. Army Corps of Engineers, Savannah District K-5 | P  a  g e  
Permit Application SAS-2007-00388 
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•	 L4: Must be within the ability of the Corps and the State of Georgia to approve or permit. Must 
not require unprecedented permitting or logistic challenges that would jeopardize completion 
in a timeframe consistent with the identified long-term need of Hall County. In particular, 
must not (1) affect federal facilities or property that would require Congressional 
authorization, (2) impound Section 10 navigable waterway, or (3) require adoption of new 
federal policies, and 

•	 L7: Water Supply Sources must be compatible with MNGWPD rules and policies, including 1) 
no interbasin transfer, 2) minimize consumptive use. 

Tennessee River (RS-005) 
Pumping from the Tennessee River has been evaluated frequently in the past as a potential long-term 
regional water supply source for North Georgia, including the counties in the Metro Water District. The 
Tennessee River is located outside of the Georgia state line and does not pass into Georgia. Conveyance 
of water from the Tennessee River to Hall County would require bisecting at least six counties (Dade, 
Walker, Whitfield, Murray, Gilmer, and Dawson) and would require extensive interstate negotiation, and 
coordination in addition to inter-county coordination. The potential logistic, permitting, cost and 
schedule challenges lend this source more suitable as a “regional” water supply solution, rather than 
supplying a single county (such as Hall County). Additionally, pumping from the Tennessee River Basin 
would be considered an interbasin transfer, violating the current provision in O.C.G.A. 12-5-584 (f). 

The above alternative components were ultimately eliminated from consideration for the reasons 
described above, under criteria 

•	 L2: Must be (1) within Georgia and (2) within Hall County or adjacent counties to avoid the 
significant logistical, permitting, and schedule challenges and criteria 

•	 L7: Water Supply Sources must be compatible with MNGWPD rules and policies, including 1) 
no interbasin transfer, 2) minimize consumptive use. 

Chattahoochee River (RS-006) 
This scenario considers pumping water directly from the Chattahoochee River upstream of Lake Lanier 
to a WTP without constructing a new reservoir for storage. The issue with this supply scenario is that the 
Chattahoochee River does not consistently have sufficient flow to support the daily pumping required to 
meet Hall County’s projected demand in addition to meeting a minimum instream flow (MIF) flow, also 
referred to as instream flow protection threshold (IFPT) in this EIS, particularly during drought 
conditions. To illustrate this, estimated flows from a proposed intake location on the Chattahoochee 
River (based on historical daily flow data from the USGS gage in Cornelia, Georgia) is plotted against two 
IFPT scenarios. Figure J-1 shows the comparison during the drought period of August through October 
2007. Figures J-2, J-3, and J-4 compare the daily flows to two IFPT scenarios for the 1986, 2007, and 
2008 drought periods, respectively. Pumping is only available when the natural streamflow is higher 
than the IFPT flow, required to protect aquatic life and users downstream of the intake. It is assumed 
that an IFPT or the natural streamflow must be passed below the intake at all time, except when the 

U.S. Army Corps of Engineers, Savannah District K-6 | P  a  g e  
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streamflow is less than the IFPT. When the streamflow is less than IFPT, no quantity will be available for 
pumping. 

Figure J-1. Pumping Availability: Estimated Chattahoochee River Flow - IFPT (August – October 2007) 
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During the 2007 drought, it is estimated that flow would not be available for water supply during 54 
days out of the year. Table J-1 summarizes the number of days each year when flows would not have 
allowed water supply withdrawals to occur. 

Table J-1. Numbers of Days per Year when Natural Streamflow < IFPT 
Year Q < A7Q10 Q < 2 stage IFPT 
1957 2 2 
1981 3 7 
1986 20 25 
1987 2 2 
1988 2 5 
1999 3 3 
2002 11 11 
2007 54 54 
2008 19 19 
2011 7 7 
Note: IFPT = Instream Flow Protection Threshold 
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The above alternative components were ultimately eliminated from consideration since water supply 
could not be consistent. The eliminating criterion identified was 

•	 PN1: Must result in additional water supply to Hall County greater than the county’s minimum 
need scenario. 

Figure J-2. Historical 1986 Chattahoochee River Flow compared to pumping needs for Hall County 
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Figure J-3. Historical 2007 Chattahoochee River Flow compared to pumping needs for Hall County 
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Figure J-4. Historical 2008 Chattahoochee River Flow compared to pumping needs for Hall County 
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Expansion of Existing Reservoirs 

Expansion of existing reservoirs was analyzed as potential water supply components in this EIS. 

Cedar Creek Expansion (ER-002A, ER-002B, ER-002C) 
The Cedar Creek Reservoir is located in the Upper Oconee River basin in northeastern Hall County. The 
construction of the pumped-storage reservoir and its raw water pump station was completed in 2000. 
Raw water is to be pumped from the North Oconee River below the intersection of Cedar Creek and the 
North Oconee River for storage in the reservoir. The feasibility of expanding the existing Cedar Creek 
Reservoir by raising the normal pool level 40 feet, from 990 to 1030 feet above mean sea level (ft MSL) 
was summarized in the Cedar Creek Safe Yield Analysis Technical Memorandum, Part II, located in the 
Appendix. The evaluation includes a feasibility evaluation of potential dam raise, and an updated 
analysis based on revised IFPT likely to be required by the Georgia EPD if the dam is to be raised. 

The EPD stated that it has no plan to revise the approved conditions in the current raw water 
withdrawal permits, including the IFPT requirements and the approved reservoir yield of 7.3 mgd for the 
Cedar Creek Reservoir. However, if a structural change - such as raising the dam height to increase 
storage capacity - is proposed for the Cedar Creek Reservoir, EPD will likely require a more stringent IFPT 
that would affect the reservoir yield. As a result, this analysis indicated that the expansion of Cedar 
Creek Reservoir will not result in substantially more supply than its current configuration. The proposed 
dam raised to a crest elevation of 1040 ft MSL may be feasible but would be costly for the Cedar Creek 
impoundment. To reach this elevation, it would be necessary to extend the dam embankment along the 
crests of the ridgelines a distance of approximately 1500 feet in both directions (Cedar Creek Safe Yield 
Analysis Technical Memorandum, Part II). 

The assumed modifications in IFPT upon expansion or an increased withdrawal reduce the benefits of 
expanding Cedar Creek Reservoir. The safe yield of Cedar Creek Reservoir is estimated to increase from 
the approved value of 7.3 mgd to 8.9 mgd with no expansion of the North Oconee River pump capacity. 
Increasing the North Oconee River withdrawal to 50 mgd only increases the safe yield to 9.2 mgd. This is 
partly due to the limited availability of flows greater than 20 mgd in the North Oconee River, and partly 
due to the increased IFPT that would occur if the withdrawal were increased. Therefore, this component 
was eliminated under criteria 

•	 PN1: Must result in additional water supply to Hall County beyond existing sources and 
practices. Must achieve a contribution (safe yield > 0) toward meeting the project purpose and 
need, which could be achieved through a number of different sources such as demand 
management (conservation, leak reduction, etc.), reuse, groundwater, or a potential reservoir. 

Raising Lake Lanier Water Level (ER-003) 
The idea of raising the Lake Lanier water level 2 feet to gain additional water storage was first proposed 
in 2007 by the Lake Lanier Association, a Gainesville-based advocacy group. The association suggested 
that the Corps evaluate raising the full pool water level of Lake Lanier 2 feet, from 1071 to 1073 ft MSL. 
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It estimated that this action would provide approximately 26 billion gallons (BG) of additional water 
storage to Lake Lanier. 

The USACE has indicated they would study the concept if adequate funding and agreements with the 
downstream states could be obtained. Raising Lake Lanier’s level would require a Congressional re-
authorization for water supply purposes and currently there is no budget planned for it.  The Congress 
would need to request and/or fund USACE to perform a study (such as an environmental impact 
statement) to address the complex legal and environmental issues that govern the management of the 
ACF Basin’s water resources. 

Potential benefits of raising the water levels of Lake Lanier may include additional storage for water 
supply and drought management, cost advantage over constructing a new reservoir with smaller storage 
volume, and economic benefits. Potential impacts may include the need/cost/technical difficulty for 
reinforcing Buford Dam, reduction of flood storage, modification on beach availability and recreational 
facilities (such as boat ramps), relocation of existing bridges, adjustment of services for existing marinas, 
additional erosion control (only 2-feet freeboard left), and potential downstream impacts (for flows 
downstream into Alabama and Florida). 

It was determined that raising of Lake Lanier to provide additional storage, accessible by Hall County, is 
beyond the Applicant’s and the Corps’ control and power. The combination of a potential 
reauthorization of the congressional action in addition to the context of the water planning and 
allocation in the region would screen out this component. The historic and current controversy over 
water allocation in the region in addition to the congressional action would result in this being an 
unreliable option in which the Applicant would not have the ability to control. 

This component was eliminated from further consideration under criteria 

•	 L4: Must be within the ability of the Corps and the State of Georgia to approve or permit. Must 
not require unprecedented permitting or logistic challenges that would jeopardize completion 
in a timeframe consistent with the identified long-term need of Hall County. In particular, 
must not (1) affect federal facilities or property that would require Congressional 
authorization, (2) impound Section 10 navigable waterway, or (3) require adoption of new 
federal policies. 

New Reservoirs 

The following reservoir sites were assessed its feasibility to provide water supply to Hall County. 

Mossey Creek Reservoir (NR-002) 
The conceptual site for the Mossey Creek Reservoir includes a proposed dam on Mossey Creek 
approximately 375 feet from the confluence of Mossey Creek and the Chattahoochee River in Hall 
County. The potential site was located 5.8 miles northeast of Clermont and 5.5 miles northwest of 
Raoul. The potential reservoir would have a 130-acre surface area, a dam height of 124 feet with a total 
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storage of 947 million gallons (MG). The available storage is less than 10% of the Applicant’s proposed 
project, thus this reservoir was eliminated from consideration under Phase1A criteria 

•	 L5: A new reservoir site must be able to store approximately 10% of Glades’ estimated usable 
water supply volume (1.17 BG), providing a partial solution to meeting Project Need; reservoir 
sites with volumes less than 1.17 BG will likely require higher (than Applicant’s proposed) 
pumping quantity from the Chattahoochee or Oconee Rivers to generate sufficient firm yield 
to contribute to the project purpose and need. 

Yahoola Creek Reservoir (NR-009) 
The Yahoola Creek dam would be located on Yahoola Creek approximately 1,000 feet upstream of its 
confluence with the Chestatee River in Lumpkin County, 1 mile southeast of Dahlonega. The proposed 
90-foot-high dam would impound approximately 260 acres, and its potential pool would extend north 
towards the existing Yahoola Creek Reservoir, Lake Zwerner, an existing water supply reservoir for the 
City of Dahlonega. According to the withdrawal permit, the upstream reservoir (Lake Zwerner) must 
pass a minimum streamflow equal to 18.0 cubic feet per second (cfs) (11.6 mgd) or the inflow, 
whichever is less. 

The proposed reservoir would be a pumped-storage reservoir with water pumped from the Chestatee 
River. This potential site could provide 2,050 MG of storage. Given that the size of this reservoir was 
consistent with the Applicant’s needs, a safe yield analysis was conducted for this alternate site. This 
safe yield analysis showed that the site could potentially yield up to 17 mgd annual average daily (AAD) 
with 86.5 mgd maximum daily pumping capacity from the Chestatee River. This assumes maintaining an 
A7Q10 IFPT of 40.6 mgd below the Chestatee River intake, and an IFPT below the dam equal to 12.2 
mgd (the sum of the 11.6 mgd minimum flow requirement for the upstream reservoir and an additional 
0.5 mgd to account for the additional drainage area downstream of the existing reservoir). The 
estimated yield would be lower if a M7Q10 IFPT is used at the Chestatee River intake location and for 
below the dam. 

Given that the lower yield of the reservoir and the location of the reservoir being on the west side of 
Lake Lanier and downstream of an existing reservoir, this potential site would likely present additional 
logistical, permitting, and coordination challenges. This site was eliminated from consideration under 
criteria 

•	 PN1: Must result in additional water supply to Hall County beyond existing sources and 
practices. Must achieve a contribution (safe yield > 0) toward meeting the project purpose and 
need, which could be achieved through a number of different sources such as demand 
management (conservation, leak reduction, etc.), reuse, groundwater, or a potential reservoir. 

Taylor Creek Reservoir (Dawson Forest Site) (NR-011) 
The conceptual site for the Taylor Creek Reservoir is located approximately 3,000 feet from the 
confluence of Taylor Creek and Chestatee Bay of Lake Lanier. The potential site was 6 miles east of Silver 
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City and 8.5 miles southeast of Dawsonville in Dawson County. The potential reservoir was 
conceptualized with a 352-acre footprint and a dam height of 147 feet. These potential dimensions 
would result in a 3,453-MG reservoir. However, given that this alternative component is located in 
Dawson County, it was eliminated in the Phase 1A Screening under criteria 

•	 L2: Must be (1) within Georgia and (2) within Hall County or adjacent counties to avoid the 
significant logistical, permitting, and schedule challenges. 

Tallulah River Reservoir (NR-016) 
The conceptual Tallulah River Reservoir site is located in Habersham/Rabun County, Georgia, within the 
Savannah River Basin. Conveyance of water from Rabun County to Hall County would require bisecting 
Habersham County, and would additionally be considered an interbasin transfer of water. Since this 
water source is not located in an adjacent county, significant logistical, permitting, and schedule 
challenges would be presented by requiring inter-county cooperation and coordination. Additionally, 
using this reservoir to supply Hall County would violate the provision in O.C.G.A. 12-5-584 (f): The 
district shall neither study nor include in any plan any interbasin transfer of water from outside the 
district area. This component was eliminated for criteria 

•	 L2: Must be (1) within Georgia and (2) within Hall County or adjacent counties to avoid the 
significant logistical, permitting, and schedule challenges and criteria 

•	 L7: Water Supply Sources must be compatible with MNGWPD rules and policies, including 1) 
no interbasin transfer, 2) minimize consumptive use. 

Calhoun Creek Reservoir (NR-017) 
The dam for the Calhoun Creek Reservoir is located approximately 3,500 feet from the confluence of 
Calhoun Creek and the Etowah River, 3 miles east of Dawsonville in Lumpkin County, Georgia, and is 
within the Coosa River Basin. Conveyance of water from the Coosa Basin to Hall County would be 
considered an interbasin transfer of water. This component was eliminated for criteria 

•	 L2: Must be (1) within Georgia and (2) within Hall County or adjacent counties to avoid the 
significant logistical, permitting, and schedule challenges and criteria 

•	 L7: Water Supply Sources must be compatible with MNGWPD rules and policies” including 1) 
no interbasin transfer, 2) minimize consumptive use. 

Potential Quarry Storage (QS-001, QS-002, QS-003, and QS-004) 

The potential for converting a quarry site to a water supply storage reservoir was evaluated. The 
following quarries were included in the analysis: 

•	 Gainesville Quarry - 2955 Candler Road, Gainesville, GA 30507 
•	 Ramsey Road Quarry - 2996 Ramsey Rd,  Gainesville, GA 30507 
•	 Friendship Road Quarry - 4195 Friendship Rd, Buford, GA 30519 
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• Dahlonega Quarry - 983 Red Oak Flats Road, Dahlonega, GA 30533 

The existing volume of each quarry site was estimated and summarized in Table J-2. 

Table J-2. Estimate of Potential Quarry Storage Available 

ID Name County Basin 

Normal 
Pool 
WSE1 

(ft MSL) 

Top of 
Dam 
Elev. 
(ft MSL) 

Potential 
Usable 
Volume 
(MG) 

Quarry 
Depth 
(feet) 

Flood 
Pool 
Surface 
Area 
(acre) 

QS-001 Gainesville Quarry Hall Oconee 220 240 66 52 89 
QS-002 Ramsey Road Quarry Hall Oconee 308 288 19 36 15 
QS-003 Friendship Road Quarry Hall Oconee 300 320 37 76 46 
QS-004 Dahlonega Quarry Lumpkin Chattahoochee 356 376 18 40 16 
Notes: 
WSE = Water Surface Elevation 
ft MSL = feet above mean sea level 
MG = million gallons 

Each of these potential quarry reservoirs are less than 10% of the Applicant’s proposed alternative and 
would require pumping from a river source, thus this reservoir was eliminated from consideration under 
Phase 1A Screening criteria 

•	 L5: A new reservoir site must be able to store approximately 10% of Glades’ estimated usable 
water supply volume (1.17 BG), providing a partial solution to meeting Project Need; reservoir 
sites with volumes less than 1.17 BG will likely require higher (than Applicant’s proposed) 
pumping quantity from the Chattahoochee or Oconee Rivers to generate sufficient firm yield 
to contribute to the project purpose and need. 
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COMPONENTS ELIMINATED DURING PHASE 1B SCREENING OF 
WATER SUPPLY COMPONENTS. 

This Appendix of the Glades Reservoir Environmental Impact Statement (EIS) provides a summary of the 
water supply components and the assumptions and rationale that led to the eliminations of these water 
supply components in Phase 1B Screening in Chapter 2, Alternatives Analysis. Water supply components 
that pass Phase 1A and Phase 1B screenings are used to formulate “Water Supply Alternatives.” Chapter 
2 of the EIS provides a summary of the alternative identification and screening process. 

New Reservoirs 

Soquee River Reservoir (NR-004) 
The potential Soquee River Reservoir includes a conceptual dam on the Soquee River located 
approximately 3,300 feet from the confluence of the Soquee River and the Chattahoochee River. The 
conceptual reservoir would be within Habersham County, 3.8 miles southwest of Demorest. The 
conceptual reservoir has an estimated storage of 11,024 million gallons with a surface area of 1,330 
acres. 

This component was developed and initially screened, however it was eliminated during the Phase 1B 
Screening process due to potential impacts to wetlands, waterbodies, and cultural resources. Under the 
conceptual configuration, this component was estimated to result in 67.0 acres of wetlands impacts and 
18.6 miles of stream impacts, compared to 37.6 acres and 8.4 miles of impacts at the Applicant’s 
preferred site. Five cultural resources sites, identified from the Georgia's Natural, Archaeological, and 
Historic Resources Geographic Information System (GNAHRGIS), were also located within the potential 
site’s footprint, while no cultural resources sites have been identified within the Applicant’s proposed 
project based on GNAHRGIS. Additionally, this proposed reservoir location would result in 41 residential 
displacements, compared to zero displacements at the Applicant’s preferred site. 

Hagan Creek Reservoir (NR-007) 
The potential Hagan Creek Reservoir includes a conceptual dam on Hagan Creek located approximately 
0.4 miles from the confluence of Hagan Creek and the Chattahoochee River. This conceptual reservoir 
would be located in Hall County, 1.5 miles northwest of Lula. The conceptual reservoir has an estimated 
storage of 3,880 million gallons with a surface area of 561 acres. 

This component was developed and initially screened, however it was eliminated during the Phase 1B 
Screening process due to potential impacts to wetlands. Under the conceptual configuration, this 
component was estimated to result in 56.3 acres of wetlands impacts compared 37.6 acres of impacts at 
the Applicant’s preferred site. 
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Lathem Creek Reservoir (NR-008) 
The potential Lathem Creek Reservoir includes a conceptual dam on Lathem Creek located 
approximately 1.8 miles from the confluence of Lathem Creek and the Chestatee Bay of Lake Lanier. This 
conceptual reservoir site would be located in Hall County, 7.5 miles northwest of Gainesville and 11.8 
miles south of Dahlonega. The conceptual reservoir has an estimated storage of 3,421 million gallons 
with a surface area of 400 acres. 

This component was developed and initially screened, however it was eliminated during the Phase 1B 
Screening process due to potential residential displacements; this proposed reservoir location would 
result in 23 residential displacements, compared to zero displacements at the Applicant’s preferred site. 

Long Branch Reservoir (NR-010) 
The potential Long Branch Reservoir includes a conceptual dam on Long Branch Creek located 
approximately 2.8 miles from the confluence of Long Branch Creek and Chestatee River in Lumpkin 
County. The conceptual site would be located about 2.8 miles southeast of Dahlonega and could provide 
storage of 5,954 million gallons with a surface area of 480 acres. 

This component was developed and initially screened, however it was eliminated during the Phase 1B 
Screening process due to potential residential displacements; this proposed reservoir location would 
result in 36 residential displacements, compared to zero displacements at the Applicant’s preferred site. 

Rest Haven Reservoir (NR-012) 
The potential Rest Haven Reservoir includes a conceptual dam on an Unnamed Tributary to Suwannee 
Creek in northern Gwinnett County just south of the Gwinnett-Hall County border. The conceptual 
reservoir would have an estimated storage of 1,186 million gallons with a surface area of 170 acres. 

This component was developed and initially screened, however it was eliminated during the Phase 1B 
Screening process due to potential commercial displacements. Under the conceptual configuration, this 
component would result in 13 commercial displacements, compared to zero displacements at the 
Applicant’s preferred site. 

Old Atlanta Road Reservoir (NR-013) 
The potential Old Atlanta Road Reservoir includes a conceptual dam on Dick Creek in southern Forsyth 
County near the intersection of Old Atlanta Road. The conceptual reservoir would have an estimated 
storage of 4,525 million gallons with a surface area of 408 acres. 

This component was developed and initially screened, however it was eliminated during the Phase 1B 
Screening process due to potential residential displacements. Under the conceptual configuration, this 
component would result in 196 residential displacements, compared to zero displacements at the 
Applicant’s preferred site. 
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Upper Big Creek Reservoir (NR-014) 
The potential Upper Big Creek Reservoir was conceptualized in western Forsyth County. The potential 
dam would be located on Cobb Creek, approximately 1,800 feet upstream of its confluence with Bentley 
Creek in the Big Creek Watershed. The conceptual reservoir, located approximately 5.5 miles west of 
Cumming, has an estimated storage of 4,525 million gallons with a surface area of 408 acres. 

This component was developed and initially screened, however it was eliminated during the Phase 1B 
Screening process due to potential impacts to federally protected species such as the Cherokee Darter 
(Etheostoma scotti), a threatened species, which is found to reside in small- to medium-sized creeks 
with moderate current and rocky substrates. Additionally, this component would result in 87 residential 
displacements, compared to zero displacements at the Applicant’s preferred site. 

North Oconee Reservoir (NR-015) 
The potential North Oconee Reservoir includes a conceptual dam located on the North Oconee River, 
approximately 4.75 miles northwest of the confluence of the North Oconee River and Candler Creek. 
The conceptual site would be located 11.2 miles northwest of Commerce and 11 miles southeast of 
Gainesville. The conceptual reservoir has an estimated storage of 20,037 million gallons with a surface 
area of 1,510 acres. 

This component was developed and initially screened, however it was eliminated during the Phase 1B 
Screening process due to potential impacts to wetlands and waterbodies. Under the conceptual 
configuration, this component was estimated to result in 514.7 acres of wetlands impacts and 25.1 miles 
of stream impacts, compared to 37.6 acres and 8.4 miles of impacts at the Applicant’s preferred site. 
Additionally, this component would result in 120 residential displacements, 27 commercial 
displacements, and 10 road closures, compared to zero displacements and only one road closure at the 
Applicant’s preferred site. 

Shoal Creek Reservoir (SA-001) 
Shoal Creek Reservoir is a potential alternate reservoir site that was analyzed. The conceptual site would 
be located approximately 4 miles southwest of Dawsonville in Dawson County, Georgia. Shoal Creek 
Reservoir would require a potential dam on Shoal Creek, located approximately 600 feet from the 
confluence of Shoal Creek and the Etowah River, within the Coosa River Basin. While the physical 
reservoir would be located outside of the Chattahoochee and Oconee Basins, this concept was 
developed as a potential exchange of storage. The proposed project could supplement water 
withdrawals in the Coosa Basin to generate yield for the receiving county in exchange for storage 
allocation from Lake Lanier in Hall County. 

This component was developed and initially screened, however it was eliminated during the Phase 1B 
Screening process due to impacts to waterbodies. This formulation of this component would potentially 
impact 19.2 miles of stream, compared to the Applicant’s preferred alternative with 8.4 miles of 
potential impacts. Additionally, federally protected species, including the Etowah Darter (Etheostoma 
etowahae), Cherokee Darter (Etheostoma scotti), and Amber Darter (Percina antesella), are found to 
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reside within medium-sized creeks and rivers in these areas, and could result in additional threatened 
and endangered species impacts. 

Settingdown Creek Reservoir (SA-002) 
The potential Settingdown Creek Reservoir would be a new reservoir site in Forsyth/Cherokee County. 
Similar to Shoal Creek, this potential concept would generate yield for the receiving county in exchange 
for storage exchange from Lake Lanier in Hall County. The location analyzed for the Settingdown Creek 
Reservoir is on Settingdown Creek, located within the Coosa River basin, located approximately 7 miles 
southeast of Ball Ground. The reservoir’s footprint was estimated to begin in Cherokee and extend into 
Forsyth County. 

This component was developed and initially screened, however it was eliminated during the Phase 1B 
Screening process due to potential impacts to federally protected species including the Etowah Darter 
(Etheostoma etowahae), Cherokee Darter (Etheostoma scotti), and Amber Darter (Percina antesella), 
which are found to reside within medium-sized creeks and rivers in these areas. Additionally, this 
proposed reservoir location would result in 16 residential displacements, compared to zero 
displacements at the Applicant’s preferred site. 
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ALTERNATIVES ELIMINATED DURING PHASE 2B SCREENING 

This Appendix of the Glades Reservoir Environmental Impact Statement (EIS) summarizes the assumptions and 
rationale that led to the eliminations of the following alternatives in Phase 2B Screening (Chapter 2, Alternatives 
Analysis). Chapter 2 of the EIS provides a summary of the alternatives identification and screening process. 

METHODOLOGY 

Stream Impact Assessment 

The NHD was used to determine stream lengths located within each reservoir footprint at its flood pool, which 
would be converted from lotic/stream to lentic/pond habitat. Streams that may be impacted along potential 
pipeline routes were also identified. It is assumed that impacts along all pipeline routes will be temporary in 
nature (stream crossings), as streams impacted by pipelines will be restored and areas impacted will be re-
vegetated after construction. 

In addition to the quantitative evaluation (impacted stream miles) used in Phase 1B screening of components, 
quality factors were incorporated into the Phase 2B screening to better assess the comparative impacts for each 
alternative. Three factors, including stream type impacted, priority area, and existing condition, were selected to 
represent stream quality. The factors were developed using the Corps’ standard operating procedure (SOP), 
Compensatory Mitigation, WETLANDS, OPENWATER & STREAMS; Stream Mitigation Worksheet 1: Adverse 
Impact Factors for Riverine Systems (See Attachment 1).. The definitions of these factors and the basis for 
scoring them were adopted from the Corps SOP and used for the streams impact assessment, as described 
below. 

Stream Type Impacted 

Stream types impacted and their scores are shown in Table 1. A combination of these stream types were 
identified for each alternative site. 

Table 1 Stream Type Scoring 
Stream Type1 Methodology Score1 

Intermittent Streams determined by dashed line on the USGS quad map 0.1 
Perennial Streams less than 15’ in width determined by solid line on the USGS quad map and aerial coverage to 

assess width 
0.4 

Perennial Streams greater than or equal 
to 15’ in width 

determined by solid line on the USGS quad map and aerial coverage to 
assess width 

0.8 

1 Based on Corps Stream Mitigation Worksheet 1: Adverse Impact Factors for Riverine; Standard Operating Procedure, 
Compensatory Mitigation, WETLANDS, OPENWATER & STREAMS, 2004 
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Priority Area 

Priority areas and their scores are shown in Table 2. To complete the priority area assessment, published data 
from USFWS and the GDNR, and other sources were reviewed, as shown in Table 2. The majority of the stream 
segments assessed were ranked as tertiary priority. However, within the GDNR 3-Mile Coordination Response 
Letter, Mud Creek and Little Mud Creek were noted as having documented evidence of state protected species, 
thus they were considered priority reaches per the Corps SOP. 
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Table 2 Priority Area Scoring 
Priority Area1 Definition1 Methodology/Source Score1 

Primary 
Priority 

Reaches with species listed as 
endangered, threatened, or 
candidate by USFWS or GDNR 

GDNR 3-Mile Coordination Response Letter (Appendix R) 1.5 

Primary trout streams GDNR - County maps of trout streams and listing of stream names by county 
http://www.georgiawildlife.com/Fishing/Trout?cat=10 

Streams identified by the GDNR 
Stream Team as having an 
excellent or good Index of 
Biological Integrity (IBI) score2 

Data maintained by GDNR, and is available through and Agency data request. 

Waters adjacent to other Corps 
approved mitigation sites/banks 
or other protected lands 

Corps Regulatory In-lieu fee and Bank Information Tracking System (RIBITS). RIBITS allows users to access 
information on the types and numbers of mitigation and conservation bank and in-lieu fee program sites, 
associated documents, mitigation credit availability, service areas, as well information on national and local 
policies and procedures that affect mitigation and conservation bank and in-lieu fee program development and 
operation. https://ribits.usace.army.mil/ribits_apex/f?p=107:2 

National Estuarine Research 
Reserves (NERR) 

The NERR System is a network of 28 areas representing different biogeographic regions of the United States that 
are protected for long-term research, water-quality monitoring, education, and coastal stewardship. Established 
by the Coastal Zone Management Act of 1972, as amended, the reserve system is a partnership program 
between National Oceanic and Atmospheric Administration (NOAA) and the coastal 
states. http://www.nerrs.noaa.gov/#Map 

Reaches in approved greenway 
corridors 

Identified by GDNR Trails and Greenways Program 

Wild and Scenic Rivers Georgia has approximately 69,547 miles of river, of which only 49.2 miles of one river are designated as wild & 
scenic—approximately 7/100ths of 1% of the state's river miles. 
http://www.rivers.gov/georgia.php 

Outstanding National Resource 
Waters (ONRW) 

ONRW is a designation granted to waters that are to be afforded the highest level of protection under Tier 3 of the 
state's antidegradation policy. This designation will be considered for waters of exceptional ecological, 
recreational, aesthetic, or historic significance, including (but not limited to) those in national or state parks and 
wildlife refuges. For waters designated as ONRW, existing water quality shall be maintained and protected, and 
where feasible improved. 
https://epd.georgia.gov/sites/epd.georgia.gov/files/related_files/site_page/GA_ONRW_Guidance_2011.pdf 

Essential Fish Habitat (EFH) EFH is identified for species managed in Fishery Management Plans under the Magnuson-Stevens Fishery 
Conservation and Management Act. Essential fish habitat is the habitat necessary for managed fish to complete 
their life cycle, thus contributing to a fishery that can be harvested sustainably. The National Marine Fisheries 
Service (NMFS) has interpreted through regulation that EFH must be described and identified for each federally 
managed species at all life stages for which information is available. Only found in coastal counties. 
http://www.habitat.noaa.gov/protection/efh/efhmapper/index.html 
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Secondary 
Priority 

Waters with species listed as 
species of concern by USFWS 
or those listed as 
rare/uncommon by GDNR 

USFWS Information, Planning, and Conservation System (IpaC): Determine whether any threatened and 
endangered species, designated critical habitat, proposed critical habitat, migratory birds of conservation 
concern, or other natural resources of concern may be affected by your proposed project. 
http://ecos.fws.gov/ipac/ 

GDNR - rare species and natural community data are maintained by the Nongame Conservation Section. The 
protected species lists contain species protected at both the state and the federal level. Special concern lists 
includes plants, animals, and natural communities that are federally and state protected and also species that are 
not legally protected but are considered of special conservation concern by staff biologists. GDNR maintains 
active records for these species and communities in conservation databases. 
http://www.georgiawildlife.com/conservation/species-of-concern 

0.8 

Secondary trout streams GDNR - County maps of trout streams and listing of stream names by county 
http://www.georgiawildlife.com/Fishing/Trout?cat=10 

State Heritage Trust Preserves State heritage areas are established by states – in the case, by the Georgia Water/Laws/Heritage Trust Act of 
1975 
http://gastateparks.org/map 
http://www.georgiawildlife.com/maps/hunting/region2 

Anadromous fish spawning 
habitat 

Areas with identified habitat would be noted in GDNR 3-mile Coordination Letter 

Designated shellfish grounds Areas with identified habitat would be noted in GDNR 3-mile Coordination Letter 
Tertiary 
Priority 

All Other Areas 0.5 

1 Based on Corps Stream Mitigation Worksheet 1: Adverse Impact Factors for Riverine; Standard Operating Procedure, Compensatory Mitigation, WETLANDS, 
OPENWATER & STREAMS, 2004 
2 GDNR Excellent Stream IBI Score - comparable to the best ecoregional reference conditions; all regionally expected species for the habitat and stream size, 
including the most intolerant species are present with a full array of size classes; significant proportion of the sample composed of benthic fluvial specialist and 
insectivorous cyprinid species; number of individuals abundant, representing a balanced trophic structure. GDNR Good Stream IBI Score -species richness 
somewhat below expectation, especially due to the loss of the most intolerant forms; good number of individuals, with several species of suckers, minnows, and 
benthic invertivores present; trophic structure shows some signs of stress. 

U.S. Army Corps of Engineers, Savannah District K-23 | P  a  g e  
Permit Application SAS-2007-00388 

http://ecos.fws.gov/ipac/
http://www.georgiawildlife.com/conservation/species-of-concern
http://www.georgiawildlife.com/Fishing/Trout?cat=10
http://gastateparks.org/map
http://www.georgiawildlife.com/maps/hunting/region2


 
  

  

     
 

 

    

    
  

  
  

  
    

    

     
     
       

    
       

  

 

 
   

  

   
   

    
  

 
 

   
  

  

  

       
    

    
  

Glades Reservoir DEIS 
September 30, 2015 

DRAFT Environmental Impact Statement 

Existing Condition 

Table 3 summarizes the types of existing conditions and their associated scores. 

Table 3 Existing Condition Scoring 
Score 

Fully Impaired 0.25 
Somewhat impaired 0.5 
Fully Functional 1.0 

Note: Based on Corps Stream Mitigation Worksheet 1: Adverse Impact Factors for Riverine; Standard 

Operating Procedure, Compensatory Mitigation, WETLANDS, OPENWATER & STREAMS, 2004
 

Impairment was judged by review of (1) aerial photograph coverage to look for impacts to the stream 
such as straightening, clearing, or agricultural use adjacent to the stream; and (2) 303(d) list of impaired 
streams where this data was available. The majority of streams are scored as somewhat impaired or 
fully impaired; most have long entrenched portions, some level of erosional issues, and/or 
silt/sand/sediment problems. Only Mud Creek and Little Mud Creek were scored as fully functional (1.0), 
given the existence of state protected species identified within those streams. 

Total Scoring 

A combined stream impact score for each new reservoir component and associated pump stations and 
transmission lines was based on the assessment of stream segments within the component area (per 
stream sections identified in the NHD. The scoring was conducted in the following steps: 

1) The stream type, priority area, and existing condition scores of each stream segment were 
summarized to calculate the segment’s quality rating. 

2) A weighted total for each stream segment was determined by multiplying the quality rating 
by the percentage of the total stream impacts that one segment comprises. 

3) The component’s average quality rating was calculated by adding the up the weighted total 
scores for all stream segments. 

4) The component’s total stream impact score was calculated by multiplying the total stream 
length in miles by the average quality rating. 

Total scoring for each stream segment is included as Attachment 2. 

Wetland Impact Assessment 

The NWI maps were used to determine wetland and other-waters acreages that would either be 
inundated by water at its flood pool or filled due to constructing and operating the reservoir and 
pipeline. It is assumed that impacts along all pipeline routes will be temporary in nature as wetland area 
will be restored and areas impacted will be re-vegetated after construction. 
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In addition to the quantitative evaluation (impacted wetland acres) used in Phase 1B screening of 
components, quality factors were incorporated into screening to better assess the comparative 
wetlands impacts for each alternative. Three factors, including existing condition, lost kind, and rarity 
ranking, were selected to represent wetlands quality. The factors were developed using the Corps’ SOP, 
Compensatory Mitigation, WETLANDS, OPENWATER & STREAMS; Mitigation Worksheet for Wetlands 
and Open Waters (See Attachment 1). The definitions of these factors and the basis for scoring them 
were adopted from the Corps SOP and used for the wetlands impact assessment, as described below. 

Existing Condition 

Existing condition is defined within the Corps SOP in several classes of wetland, with associated scores 
ranging from 2.0 for Class 1 to 0.1 for Class 5, as is detailed in Table 4. For this screening, each wetland 
was identified through NWI coverage and was evaluated through desktop assessment by viewing 
various available aerial photographs of the potentially impacted area. Given the agricultural nature of 
the project area, most wetlands show signs of previous impacts and were scored a Class 3, with Class 4 
or 5 being assigned to wetlands that appear to have been ditched, drained, farmed, or non-wetland in 
appearance. 

Table 4 Existing Condition Definition and Score 

Definition Example 
Impact 
Factor 

Class 1 Fully functional wetland 
Mixed species hardwood forest with 40-year old or older 
dominant canopy trees, and no evidence of hydrologic 
alteration 

2.0 

Class 2 
Adverse impacts to aquatic 
function are minor and would 
fully recover without assistance 

Mixed species hardwood forest with 20 to 40-year old dominant 
canopy trees, and no evidence of hydrologic alteration 

1.5 

Class 3 
Adverse impacts to aquatic 
functions are minor and would 
not fully recover without some 
minor enhancement activity 

Mixed species 10 to 20-year old hardwoods with evidence of 
minor hydrologic alteration (i.e., few shallow ditches) 1.0 

Class 4 

Major adverse impacts to 
aquatic function and substantial 
enhancement would be 
necessary to regain lost aquatic 
functions 

Clear-cut/cutover 0 to 10-year old stand dominated by early 
successional tree species (i.e., gums, maples, willows, etc.), 
and lacking many indigenous mast-producing hardwood 
species. In addition, these areas may have extensive hydrologic 
alteration (i.e., network of drainage ditches and canals) (0.5 
impact factor). 

0.5 

Class 5 Most aquatic function has been 
lost. Intensively managed pine plantations or farmed wetlands. 0.1 

Note: Based on Corps Mitigation Worksheet for Wetlands and Open Waters: Adverse Impact Factors for 
Riverine; Standard Operating Procedure, Compensatory Mitigation, WETLANDS, OPENWATER & STREAMS, 
2004 

Lost Kind 

Lost kind is defined in several categories within the Corps SOP, based on functional values of the 
wetland system (Table 5). For the lost kind screening, each wetland area was assessed by (1) assessing 
wetland classification in the NWI coverage and (2) reviewing recent and historical aerial photographs. 
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Most of the impacted wetlands were classified as lacustrine (lake) or palustrine (marsh) systems. No 
Riverine (River) wetlands were identified in our assessment. 

Table 5 Lost Kind Definition and Score 
Kind Definition Score 
A Riverine forested wetlands; intertidal wetlands 2.0 
B Non-riverine forested wetlands; freshwater areas adjacent to tidal areas 1.5 
C Pine flatwood wetlands 1.0 
D Lakes and impoundments 0.5 
E Naturalized borrow pits 0.1 
Note: Based on Corps Mitigation Worksheet for Wetlands and Open Waters: Adverse Impact Factors for Riverine; Standard Operating 
Procedure, Compensatory Mitigation, WETLANDS, OPENWATER & STREAMS, 2004 

Rarity 

Rarity of each wetland area was determined based on the “rarity ranking” classification in the Corps’ 
SOP (Table 6). Categories are determined based on information furnished by USFWS and/or the GDNR 
or other available data. For the Phase 2B screening, all of the wetland areas assessed were assigned a 
rarity ranking of 0.1, as none of the areas have been specially identified by USFWS or GDNR as rare or 
uncommon. 

Table 6 Rarity Definition and Score 

Rarity Definition 
Impact 
Factor 

Rare Designated category is seldom occurring and is marked by some special quality 2.0 
Uncommon designated category is not ordinarily encountered or is of exceptional quality 0.5 
Common designated category is frequently occurring or widespread in distribution 0.1 

Note: Based on Corps Mitigation Worksheet for Wetlands and Open Waters: Adverse Impact Factors for 
Riverine; Standard Operating Procedure, Compensatory Mitigation, WETLANDS, OPENWATER & STREAMS, 
2004 

Total Scoring 

A combined stream impact score for each component associated with each reservoir site was based on 
assessment of wetland areas identified in the NWI. The scoring was conducted in the following steps: 

1) The existing condition, lost kind, and rarity scores of each wetland area were added up to 
calculate the quality rating for each wetland area. 

2) A weighted total quality score for each wetland area was determined based on percentage 
that wetland area comprised of the total impacted wetlands for a component. 

3) The component’s overall quality rating was calculated by summarizing the weighted quality 
scores for all impacted wetland areas. 

4) The component’s combined wetlands impact score was calculated by multiplying the overall 
wetland quality score by the impacted acres. 

Total scoring for each wetland area is included as Attachment 2. 
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Federal and State Protected Species 

Under the Endangered Species Act of 1973 (ESA; 16 U.S.C. § 1531 et seq.), species may be listed as 
either endangered or threatened. “Endangered” means a species is in danger of extinction throughout 
all or a significant portion of its range. “Threatened” means a species is likely to become endangered 
within the foreseeable future. The ESA protects endangered and threatened species and their habitats 
by prohibiting the “take” of listed animals. Section 7 of the ESA requires Federal agencies to use their 
legal authorities to promote the conservation purposes of the ESA and to consult with the USFWS and 
National Marine Fisheries Service (NMFS), as appropriate, to ensure that effects of actions they 
authorize, fund, and carry out are not likely to jeopardize the continued existence of listed species. 
There are two stages of consultation: informal and formal. 

Formal consultation is the consultation process conducted when a Federal agency determines its action 
may affect a listed species or its critical habitat, and is used to determine whether the proposed action 
may jeopardize the continued existence of listed species or adversely modify critical habitat. This 
determination is stated in the Service's biological opinion. Informal consultation precedes formal 
consultation and includes any form of communication between the Federal action agency, applicant, or 
designated non Federal representative and the Service to determine if listed species may occur in the 
action area and what the effects of the action may be to such species. This phase is often used to 
develop project modifications or alternatives to avoid adverse effects to listed species, which would 
then preclude the need for formal consultation. 

Early coordination with GDNR and USFWS has been used as a screening tool in order minimize impacts 
to protected species, the cost of mitigation for impacts to listed species, and to reduce the potential for 
impacting species that may be listed in the future. Although candidate species and proposed listed 
species receive no statutory protection under the ESA, both candidate and proposed listed species have 
been included in the early coordination efforts. Candidate species are those for which the USFWS has 
enough information to warrant proposing them for listing but is precluded from doing so by higher 
listing priorities. Proposed listed species are those species that were found to warrant listing as either 
threatened or endangered and were officially proposed as such in a Federal Register notice after the 
completion of a status review and consideration of other protective conservation measures. The USFWS 
encourages cooperative conservation efforts for candidate and proposed listed species because they 
are, by definition, species that may warrant future protection under the ESA. Addressing the needs of 
species before the regulatory requirements associated with listed species come into play often allows 
greater management flexibility to stabilize or restore these species and their habitats. 

Species potentially impacted by each project alternative that would require formal Section 7 
consultation and those that have already undergone informal discussions with USFWS were identified 
through a review of available published data, including: 

• USFWS - IPaC System: This database was used to identify federally protected species by county. 
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•	 USFWS – Inter-agency consultation: These discussion were used to confirm the candidate and 
proposed listed species within the regions of all project alternatives. 

•	 GDNR WRD, Rare Species by Quarter Quad: This was used to identify state protected species by 
quarter quad – only terrestrial species were selected from this list. 

•	 GDNR WRD, Rare Species by HUC-10: This was used to identify state protected species by HUC-
10 and only aquatic species were selected from this list. 

The number of protected species potentially impacted was counted for each alternative, and a score 
was developed based on the level of protection and the need for a formal Section 7 consultation (i.e. 
higher score for federally listed threatened and endangered species given that formal Section 7 
consultation would be required). For pipeline components of any alternative, these portions of the 
projects were assumed to have similar and negligible impacts since all proposed pipeline corridors are in 
previously cleared areas along existing right-of-ways. 

For each identified threatened or endangered species, a protection score was assigned for each water 
supply component associated with new reservoir sites, as follows: 

•	 State Listed as Threatened or Endangered - 1 
• Federally Listed as Threatened or Endangered - 2 

For each water supply component, an average protection score was developed and multiplied by the 
number of threatened or endangered species potentially impacted by that component to achieve a total 
impact score. Total scoring for each alternative is included as Attachment 2. 

Displacements 

For the Phase 2B screening, a more detailed assessment of structures was conducted than what was 
previously conducted for the Phase 1B screening. In addition to examining recent aerial photographs to 
identify residences, commercial structures, and roads within each reservoir footprint, all structures were 
inventoried for conditions and usage. All structures were field verified via windshield assessment to 
identify any structures that were in extreme disrepair and uninhabitable conditions. The usages of the 
structures were further classified as primary (house, business, or chicken house) or secondary (barn, 
garage, or outbuilding). 

Additionally, where road displacements would be necessary, the potential impact of these 
displacements was further researched by reviewing aerial photographs to determine whether roads 
were thoroughfares or dead ends. In the case of thoroughfares, these roads will either need to be 
ended, re-routed, or bridged. The Georgia Department of Transportation (GDOT) State Traffic and 
Report Statistics (STARS) database was consulted to characterize the usage and importance of the road. 
Roadways were also further classified as primary or secondary based on use and reported traffic counts. 

U.S. Army Corps of Engineers, Savannah District K-28 | P  a  g e  
Permit Application SAS-2007-00388 



 
  

  

     
 

  
     

   

       
    

   
   
    

   
    

      

 

 

   
 

  
  
   
  

  
   
  
   

         
     

    
      

          

  

 

     
        

    
     

     

 

Glades Reservoir DEIS
 
September 30, 2015
 

DRAFT Environmental Impact Statement 

Although the proposed pipelines will have to traverse roadway crossings, installation of pipelines will 
not permanently displace any roads; only minor impacts such as road cuts and temporary closures will 
be encountered. Thus, displacement counts are limited to reservoir-related impacts only. 

Table 2.26 lists the number of potential displacements that were identified in the Phase 2B screening 
process. Displacements were weighted as follows: 

• Primary displacements = 1.0 
• Secondary displacements = 0.5 
• Uninhabitable structures = 0.25 

For each water supply component, a total displacement score was developed by weighting each 
displacement by the above factors then summarizing across the component to achieve a total impact 
score. Total scoring for each alternative is included as Attachment 2. 

Alternative Elimination 

Lower Mud Creek Reservoir Site 

Eight alternatives that included the Lower Mud Creek Reservoir Site were eliminated during the Phase 2 
Screening.  These alternatives included: 

• L18-LM42-PT • L30-LM30-PL 
• L30-LM30-PT • L43-LM17-PL 
• L43-LM17-PT • L18-LM42-WTP 
• L18-LM42-PL • L30-LM30-WTP 

During the Phase 2 screening, each of the alternatives above was assessed to have the greatest impacts 
to Streams, Wetlands, and Threatened and Endangered Species when compared to other alternatives.  
The driving factors behind the elimination of the above projects were the potential impacts at the Lower 
Mud Creek reservoir site. These impacts are further detailed below, and full scoring for each stream 
segment potentially impacted by various project components is in Attachment 2. . 

Stream Impacts 

Impacted Stream Miles 

The construction of the Lower Mud Creek Reservoir Site would impact 59,741 linear feet (11.3 miles) of 
streams . The length of impacted streams is estimated to be 14% greater than the Applicant’s proposed 
project (Glades Reservoir).  In addition to higher stream impacts, these streams are also of higher 
quality. The quality ratings of the streams impacted by the Lower Mud Creek reservoir site is 
substantially greater than the proposed project (composite quality score of 2.39 verses 1.39).  

Stream Quality 
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Figure 1 compares the stream types delineated for the Lower Mud Creek and the Glades Reservoir sites. 
The Lower Mud Creek Reservoir has a higher number of perennial streams (67%), which increases the 
weighting for stream type impacted, and the overall stream quality rating. 

Figure 1 Stream Type Impacted – Lower Mud Creek Reservoir Verses Glades Reservoir 

Glades Reservoir Lower Mud Creek 
(9.9 miles stream impacted) (11.3 miles stream impacted) 

30% 

29% 

41% 

28% 

5% 
67% 

Intermittant 
(0.1) 
Perennial < 15' 
(0.4) 
Perennial > 15' 
(0.8) 

Priority Area 

Based on GDNR’s 3-Mile Coordination Response Letter, Mud Creek has documented evidence of state 
protected species (“GA Cambarus howardi (Chattahoochee Crayfish) It is estimated that 61% of the 
streams potentially impacted within the Lower Mud Creek reservoir footprint would be of primary 
priority, whereas all potentially impacted streams at the Applicant’s Preferred Site were tertiary priority. 
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Figure 2 Stream Priority Area – Lower Mud Creek Reservoir 

Glades Reservoir Lower Mud Creek 
(9.9 miles stream impacted) (11.3 miles stream impacted) 

100% 61% 

39% 

Primary (1.5) 

Tertiary (0.5) 

Existing Condition 

The existing impairment condition of the reaches affects the quality rating of the impacted streams.. 
The all streams affected by the Glades Reservoir footprint are scored as somewhat impaired or fully 
impaired; most have long entrenched portions, some level of erosional issues, and/or 
silt/sand/sediment problems. Some of the streams impacted by the Lower Mud Creek Reservoir site was 
determined to be fully functional (1.0), given the existence of state protected species identified within 
those streams. The presence of Fully Functional streams increases the overall stream quality rating for 
Lower Mud Creek and the project impacts. 
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Figure 3 Stream Existing Condition – Lower Mud Creek Reservoir 

Glades Reservoir Lower Mud Creek 
(9.9 miles stream impacted) (11.3 miles stream impacted) 

67% 

33% 
39% 

61% 
Fully Functional 
(1.0) 

Somewhat 
Impaired (0.5) 

Fully Impaired 
(0.25) 

Wetland Impacts 

The Lower Mud Creek Reservoir footprint would impact approximately 48 acres of wetlands. The  
impacted wetlands acreage is 26% greater than the Glades Reservoir site. The quality ratings for the 
wetlands potentially impacted by the Lower Mud Creek Reservoir footprint were slightly below that of 
Glades Reservoir (composite quality score of 2.0 verses 2.2), but the increased area of potentially 
impacted wetlands resulted in the Lower Mud Creek site having the highest wetland impacts. 

Threatened and Endangered Species 

Six threatened and endangered species, including five federally protected species, had the potential to 
be located within the footprint of the Lower Mud Creek Reservoir, as compared to four (two federally 
protected) species at the Glades Reservoir site.  The higher number of potentially impacted species, 
particularly federally protected species led to the higher scoring of potential threatened and 
endangered species impacts. 

Upper Mud Creek Reservoir Site 

Two alternatives that included the Upper Mud Creek Reservoir Site were eliminated during the Phase 2 
Screening.  These Alternatives included: 

• L43-UM17-PT • L43-UM17-PL 

U.S. Army Corps of Engineers, Savannah District K-32 | P  a  g e  
Permit Application SAS-2007-00388 
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During the Phase 2 screening, these alternatives was assessed to have the highest impacts to 
Displacements.  Additionally, these alternatives would have the significant impacts to Streams and 
Threatened and Endangered Species. The driving factors behind the elimination of the above 
alternatives were the impacts at the Upper Mud Creek Site Reservoir site. These impacts are further 
detailed below, and full scoring for each stream segment potentially impacted by various project 
components is included in Attachment 2. 

Stream Type Impacted Figure 4 shows that the Upper Mud Creek Reservoir has a higher number of 
perennial streams (51%) than the Glades Reservoir site (40%), which increases the weighting and the 
overall stream quality rating. 

Figure 4 Stream Type Impacted – Upper Mud Creek Reservoir 

Glades Reservoir Upper Mud Creek 
(9.9 miles stream impacted) (9.6 miles stream impacted) 

30% 

29% 

41% 

24% 

25% 

51% Intermittant 
(0.1) 

Perennial < 15' 
(0.4) 

Perennial > 15' 
(0.8) 

Priority Area 

Based on GDNR’s 3-Mile Coordination Response Letter, Mud Creek was noted as having documented 
evidence of state protected species (“GA Cambarus howardi (Chattahoochee Crayfish)). Approximately 
49% of the streams impacted within the Lower Mud Creek Reservoir footprint would be of primary 
priority (with 1.5 weighting), whereas all potentially impacted streams at the Glades Reservoir footprint 
were of tertiary priority. The Primary Priority streams designation increased the overall stream quality 
rating. 
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Figure 5 Stream Priority Area – Upper Mud Creek Reservoir 

Glades Reservoir Upper Mud Creek 
(9.9 miles stream impacted) (9.6 miles stream impacted) 

100% 49%51% 

Primary (1.5) 

Tertiary (0.5) 

Existing Condition 

The existing impairment condition of the reaches affects the quality rating of the impacted streams.  The 
all streams affected by the Glades Reservoir footprint are scored as somewhat impaired or fully 
impaired; most have long entrenched portions, some level of erosional issues, and/or 
silt/sand/sediment problems. Some of the streams impacted by the Upper Mud Creek Reservoir site 
were determined to be fully functional (1.0), given the existence of state protected species identified 
within Mud Creek (identified in the Georgia DNR 3 mile coordination letter).  The percentage of Fully 
Functional streams (49% of total stream impacts) increases the overall stream quality rating for Upper 
Mud Creek and the project impacts. 
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Figure 6 Stream Existing Condition – Upper Mud Creek Reservoir 

Glades Reservoir Upper Mud Creek
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49%51% 
Fully Functional 
(1.0) 
Somewhat 
Impaired (0.5) 
Fully Impaired 
(0.25) 
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Threatened and Endangered Species 
Five threatened and endangered species, including four federally protected species, had the potential to 
be located within the footprint of the Upper Mud Creek Reservoir, compared to four (two federally 
protected) species at the Glades Reservoir site.  The higher number of potentially impacted species, 
particularly federally protected species led to the higher scoring of potential threatened and 
endangered species impacts. 
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ATTACHMENT 1 

US Army Corps of Engineers Standard Operating Procedures 

Compensatory Mitigation, Wetlands, Openwater & Streams 

•	 Stream Mitigation Worksheet 1: Adverse Impact Factors for Riverine 
Systems 

•	 Mitigation Worksheet for Wetlands and Open Waters 
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Department of the Army
 
Savannah District, Corps of Engineers
 

PO Box 889
 
Savannah, Georgia  31402-0889
 

Standard Operating Procedure
 
Compensatory Mitigation
 

WETLANDS, OPENWATER & STREAMS
 

Table of Contents 

1. Applicability
2. Purpose
3. Other Guidance
4. Mitigation Plan    

                         5. General Guidelines
 6. Monitoring and Contingency
 7. Performance Standards
8. Drawings 

9. Mitigation Banking 
10. Point of Contact 
11. Authorizing Signature 

1. Applicability. This Standard Operating Procedure (SOP) is applicable to regulatory actions requiring 
compensatory mitigation for adverse impacts to 10 acres or less of wetland or other open waters, and/or 
5000 linear feet or less of intermittent and/or perennial stream (Definitions, 65 FR Vol. 47, Page 12898).  
This SOP may be used as a guide in determining compensatory mitigation requirements for projects with 
impacts greater than the above wetland and stream limits, or for enforcement actions, however, higher 
than calculated credit requirements would likely be applicable to larger impacts.  In instances where it is 
unclear whether the jurisdictional area proposed to be impacted is a wetland, a stream, or other waters, 
the US Army Corps of Engineers (USACE) will make the final determination.  This SOP does not 
address mitigation for categories of effects other than ecological (e.g., historic, cultural, aesthetic).  
Types of mitigation other than compensation (e.g., avoidance, minimization, reduction) are not addressed 
by this SOP.  As an alternative to proposing a site specific mitigation plan, you may consider purchasing 
the required mitigation credits from a wetland or stream mitigation bank.  For impacts in areas not 
serviced by approved wetland or stream banks, wetland or stream in-lieu-fee banking, as appropriate, 
may be proposed. 

When this SOP is used in the establishment of a Mitigation Bank, the USACE will consult with the 
Mitigation Bank Review Team (MBRT), with the goal of achieving a consensus of the MBRT regarding 
the factors, elements, and design of the Mitigation Bank Plan.  Once a mitigation bank receives final 
approval using a dated version of this SOP, that version would remain valid for that bank unless the bank 
is amended or substantially modified.  In other words, an approved bank cannot use a later version of this 
SOP to possibly generate more credit, unless the Banking Instrument (BI) for the approved bank is 
amended for use a later version of the SOP, and this amendment of the BI is approved by the MBRT. 

Also, note that this document is subject to periodic review and modification, and consultation with the 
local USACE office is necessary to ensure utilization of the latest approved version.  However, once a 
project is permitted using a dated version of this SOP, that version would remain applicable to the 
project, unless the project is substantially modified.  With regard to approved mitigation banks, the 
version of the SOP used to calculate credits generated by the bank would remain applicable to that bank 
for the purpose of re-calculating credits associated with proposed minor modifications to the bank.  If a 
substantial modification is proposed for an approved mitigation bank, the last approved version may be 
required for use in re-calculating credits.  Regardless of which version of the SOP might have been used 
to calculate credits for an approved mitigation bank, permit applicants intending to purchase mitigation 
bank credits are required to use the latest approved version of the SOP when calculating credit 
requirements.  All decisions on which version of this SOP are applicable to any given situation will be 
made by the USACE, and are final. 
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2. Purpose. The intent of this SOP is to provide a basic written framework, which will provides 
predictability and consistency for the development, review, and approval of compensatory mitigation 
plans.  A key element of this SOP is the establishment of a method for calculating mitigation credits.  
While this method is not intended for use as project design criteria, appropriate application of the method 
should minimize uncertainty in the development and approval of mitigation plans and allow expeditious 
review of applications.  However, nothing in this SOP should be interpreted as a promise or guarantee 
that a project which satisfies the criteria or guidelines given herein will be assured of a permit.  The 
District Engineer (DE) has a responsibility to consider each project on a case by case basis and may 
determine in any specific situation that authorization should be denied, modified, suspended, or revoked.  
This SOP does not obviate or modify any requirements given in the 404(b)(1) Guidelines or other 
applicable documents regarding avoidance, sequencing, minimization, etc.  Such requirements shall be 
evaluated during consideration of permit applications. 

3. 	Other Guidance. 

3.1. Mitigation Thresholds. Projects impacting less than 0.1 acre of wetland or open water and/or less 
than 100 linear feet of stream will be required to provide mitigation on a case-by-case basis.  Projects 
impacting greater than 0.1 acre of wetlands or open water and/or more than 100 linear feet of stream will 
usually have to at least satisfy the requirements of this SOP. 

3.2 Minimal Impacts.  Permit applicants with projects impacting more than 0.1 and less than 1.0 acres of 
wetland and/or more than 100 and less than 300 linear feet of stream may choose to use the following 
abbreviated methodology for calculating mitigation credit requirements: 

x	 Multiply the acres of impact by 8 to arrive at the required number of wetland mitigation credits (eg, 
0.5 acres of wetland impact x 8 = 4 wetland credits).   

x	 Multiply the linear feet of stream impact by 6.5 to arrive at the required number of stream mitigation 
credits (eg, 100 linear feet of stream x 6.5 = 650 stream credits). 

3.3 Regulatory Guidance Letter 02-02.  On December 24, 2002, the USACE issued Regulatory 
Guidance Letter 02-02 (RGL 02-02).  Guidance provided in RGL 02-02 is applicable to all compensatory 
mitigation proposals associated with permit applications submitted for approval after it's date of issuance.  
If a discrepancy is discovered between this SOP and RGL 02-02, or any other relevant guidance, the 
applicant should notify the USACE of the discrepancy and request clarification before incorporating any 
such guidance into a proposed mitigation plan. 

3.4 National Research Council’s (NRC) Mitigation Guidelines. In its comprehensive report entitled 
“Compensating for Wetland Losses Under the Clean Water Act,” the National Research Council (NRC) 
provided ten guidelines to aid in planning and implementing successful mitigation projects (“Operational 
Guidelines for Creating or Restoring Wetlands that are Ecologically Self-Sustaining”; NRC, 2001).  
Please note that these guidelines also pertain to restoration and enhancement of other aquatic resource 
systems, such as streams.  Each of the ten guidelines can generally be described as A) basic requirement 
for mitigation success, or B) guide for mitigation site selection.  A copy of the NRC Mitigation 
Guidelines is enclosed.  The NRC Guidelines are referenced throughout this document. 
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4. Mitigation Plans. The following information will typically be required for consideration of a 
mitigation proposal.  Proposals will be reviewed and the applicant will be advised if additional 
information will be required to make the proposal adequate for consideration.  See attached Mitigation 
Plan Checklist for more details. 

x Plans and detailed information regarding the work for which the mitigation is required.
 
x Drawings in accordance with the requirements given in this SOP.
 
x A narrative discussion of the key elements of the proposed mitigation plan.
 
x A narrative description of any proposed functional assessment methodology (HGM, WRAP, etc.).
 
x A proposed monitoring plan and a plan for documenting baseline conditions of the mitigation site.
 
x Names, addresses, and phone numbers for all parties responsible for mitigation and monitoring.
 
x A description of the existing conditions of all areas to be affected by the proposed mitigation.
 
x A description of the existing vegetative communities to be affected by the proposed mitigation.
 
x Native vegetation proposed for planting and/or allowances for natural regeneration.
 
x Plans for control of exotic invasive vegetation.
 
x Elevation(s) and slope(s) of the proposed mitigation area to ensure they conform with required 


elevation and hydrologic requirements, if practicable, for target plant species.
 
x Source of water supply and connections to existing waters and proximity to uplands.
 
x Stream or other open water geomorphology and features such as riffles and pools, bends, etc.
 
x An erosion and sedimentation control plan.
 
x A schedule showing earliest start and latest completion dates for all significant activities.
 
x A listing of measurable success factors with quantifiable criteria for determining success.
 
x Definitions for all success factors and other significant terms used in the plan.
 
x Description of the equipment, materials, and methods required for execution of the plan.
 
x A management plan, if necessary, for any maintenance of the mitigation.
 
x A contingency plan, in the event that the mitigation fails to meet success factors.
 
x Copy of deed to property showing owner(s) of property.
 
x List of all easements and right-of-ways on the property.
 

5. General Guidelines. Mitigation must be designed in accordance with the following guidelines. 

5.1. Adverse Effects Area. The area of adverse effects as used in this document includes aquatic areas 
impacted by filling, excavating, flooding, draining, clearing, or other adverse ecological effects.  Impacts 
to wetlands and other open waters will be calculated in acres and impacts to streams will be calculated in 
linear feet as measured along the centerline of the channel.  Other categories of effects such as aesthetic, 
cultural, historic, health, etc., are not addressed by this document.  As explained in Attachments A and C, 
direct effects are caused by the action and occur at the same time and place; and indirect effects are 
caused by the action and are later in time or farther removed in distance, but are still reasonably 
foreseeable. 

5.2. Mitigation Area. In general, the adverse impacts and compensatory mitigation are geographically 
distinct areas.  The aquatic area in which the adverse effects occur will generally not be given credits as 
part of the compensatory mitigation area.  For example, if a pond is excavated in wetlands with a 
resulting wetland fringe, the wetland fringe is generally not considered compensation for the excavation 
impacts.  Similarly, an impoundment of a riverine system with a resulting increase in open surface water 
area or wetland fringe is not considered compensatory mitigation for the adverse impacts to the 
impounded riverine system.  Certain exceptions may be allowed on a case-by-case basis.  For example, a 
temporary construction impact (e.g., cofferdams, access roads, staging areas) might be mitigated by 
restoration or preservation of the area, depending on the nature, severity, and duration of the impacts. 
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A compensatory mitigation area may not be given credits under more than one mitigation category nor 
credited more than once under any category.  However, it is acceptable to subdivide a given area into 
sub-areas and calculate credits for each sub-area separately.  For example, a restored aquatic area donated 
to a conservancy organization may be credited as either restoration or preservation, but not both.  An 
aquatic area that contains some restoration (e.g., plugging canals in a drained wetland) and some 
enhancement (e.g., plugging shallow ditches in an impaired wetland) could either be subdivided into a 
restoration area component and an enhancement area component, or the entire area could be lumped 
together and given one net enhancement/restoration credit calculation.  Whether or not an area is 
subdivided or lumped for the purpose of credit calculations is a case-by-case decision based on what is 
reasonable and appropriate for the given mitigation proposal.  All decisions on whether a proposed 
mitigation action would be considered restoration, enhancement or a combination of both, will be made 
by the USACE, and these decisions are final. 

5.3 Restrictive Covenants (RC). In most cases, mitigation sites must be perpetually protected by a 
Declaration of Covenants and Restrictions, whereby the owner of the property places permanent 
conservation restrictions on identified mitigation property.  The restrictive covenant restricts 
development and requires that the land be managed for its conservation values.  The draft model and 
instructions for use with the Declaration of Covenants and Restrictions is located on the USACE, 
Savannah District, web site located at www.sas.usace.army.mil. The web site should be viewed in order 
to assure that the latest version is used. Select the yellow box titled, “Permitting Info.” Under the bold 
paragraph titled, “Savannah District Regulatory Publications,” scroll down to find the Declaration of 
Covenants and Restrictions draft and instructions.  The restrictive covenant is prepared by an attorney for 
the property owner in consultation with the environmental consultant.  Property owners should make 
allowances for any foreseeable circumstances (e.g., utility lines, power lines, road crossings, ditch 
maintenance, etc.) that may conflict with recording a restrictive covenant on mitigation property.  Once a 
property is protected by restrictive covenant, further impacts to that property are strongly discouraged by 
the USACE.  The procedure for modifying a restrictive covenant is also located on the above web site. 

5.4. Conservation Easement (CE).  In addition to the restrictive covenant requirement, additional credit 
may be obtained by the granting of a conservation easement by the owner of the property, to a qualified 
third party grantee.  The grantee must be a holder as defined by the Georgia Uniform Conservation 
Easement Act, O.C.G.A. § 44-10-1 et seq. In addition, the conservation easement is required to have 
certain language and meet the standards set out in the guidance.  The guidance on conservation 
easements accepted for credit is located on the Savannah District web site under the file titled, 
“Conservation Easements.”  The conservation easement is prepared by the attorney for the owner of the 
property in consultation with the grantee and reviewed by the USACE. 

5.5 Government/Public Protection (GPP). In addition to the restrictive covenant requirement, extra 
credit may be given if the property is conveyed to and/or held or managed by a governmental/public 
entity and the property is further protected for its conservation and environmental functions by 
legislation, resolution, environmental designation or zoning for the benefit of the public and the citizens 
of Georgia.  The governmental entity may be an agency or department of the United States charged with 
protection and management of the environment; a state agency or department charged with protection 
and management of the environment such as the Department of Natural Resources; an authority created 
by the legislature such as a Greenway Authority; or property held by a county and/or municipality where 
the property qualifies for and is listed as a Community Greenspace Program property, or is designated for 
use by the public as a park or greenway and is used only for passive recreational/educational purposes; 
and property held by an accredited university in Georgia for the stated purpose of environmental 
management, education and training. 
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5.6 Buffers. In most circumstances, wetland, open water and stream mitigation areas must include the 
establishment and maintenance of buffers to ensure that the overall mitigation project performs as 
expected.  Buffers are upland or riparian areas that separate aquatic resources from developed areas and 
agricultural lands.  Buffers typically consist of native plant communities (i.e., indigenous species) that 
reflect the local landscape and ecology. Buffers enhance or provide a variety of aquatic habitat functions 
including habitat for wildlife and other organisms, runoff filtration, moderation of water temperature 
changes, and detritus for aquatic food webs. 

5.6.1 Upland Buffer. Upland buffers serve to enhance aquatic functions and increases the overall 
ecological functioning of wetland and open water mitigation areas.  Upland buffers are necessary for 
wetlands or open water mitigation areas that perform important physical, chemical, or biological 
functions, the protection and maintenance of which is important to the region where those aquatic 
resources are located; and are under demonstrable threat of loss or substantial degradation from human 
activities that might not otherwise be avoided.  Therefore, unless it can be demonstrated that an upland 
buffer is not necessary or practicable, wetland and openwater mitigation plans must include a minimum 
25' wide upland buffer on at least 95% of the jurisdictional boundary of the mitigation area (i.e., verified 
wetland/upland boundary on the mitigation area).  Mitigation areas will generally not be considered 
acceptable if they do not include a minimum 25' upland buffer.  This required 25' minimum width upland 
buffer receives no mitigation credit. Only the area of a proposed upland buffer in excess of the minimum 
25', which meets the width required at Attachment B, "Minimum Upland Buffer Widths for Mitigation 
Credit," will receive consideration for mitigation credit.  Portions of buffers may be excluded from 
calculation of credits if they have been compromised or are of questionable protection value due to 
shape, condition, location, excessive width, excessive proportion of the total mitigation area, or other 
factors.  Wetlands or other aquatic areas cannot be used as buffers on wetlands or open waters.  Wetland 
buffer credit can be calculated using the Upland Buffer Worksheet.  

5.6.2 Riparian Buffer. Riparian Buffers serve to enhance aquatic functions and increases the overall 
ecological functioning of stream mitigation.  Riparian Buffers are necessary for streams that: 1) perform 
important physical, chemical, or biological functions, the protection and maintenance of which is 
important to the region where those aquatic resources are located; and 2) are under demonstrable threat 
of loss or substantial degradation from human activities that might not otherwise be avoided.  Therefore, 
in most cases stream restoration plans must include a vegetated buffer.  Riparian buffers that do not meet 
the appropriate minimum width requirements cannot be included in calculating credits (Attachment D, 
Riparian Enhancement and Preservation). Wetlands or other aquatic areas used to generate wetland 
mitigation credits cannot be used to generate stream buffer credits (i.e., multiple mitigation cannot be 
generated from one area). 

5.7. No Net Loss.  To assist in meeting the national policies of "no net loss" of wetlands and/or aquatic 
function, at least 50% of the wetland mitigation credits required for an authorized project must be 
generated from mitigation activities that result in a net gain in acres and/or aquatic function (i.e., wetland 
restoration, enhancement or creation), and at least 50% of the stream mitigation credits required for an 
authorized project must be from stream and/or riparian restoration.  Wetland and stream bank credits are 
considered functional replacement.  Conversely, no more than 50% of the wetland mitigation credits 
required for an authorized project can be generated from wetland preservation and/or upland buffering, 
and no more that 50% of the stream mitigation credits required for an authorized project can be generated 
from riparian buffer and/or stream preservation.  In-lieu-fee bank credits are considered preservation.  On 
a case-by-case basis, 100% of the wetland and/or stream mitigation credits required for an authorized 
project may be in the form of in-lieu-fee banking, but only if no commercial mitigation bank services the 
project area and site specific mitigation would be impractical. 
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5.8. Goals and Objectives. Compensatory mitigation plans should discuss environmental goals and 
objectives, the aquatic resource type(s), e.g., hydrogeomorphic (HGM) regional wetland subclass, 
Rosgen stream type, Cowardin classification, and functions that will be impacted by the authorized work, 
and the aquatic resource type(s) and functions proposed at the compensatory mitigation site(s).  For 
example, for impacts to tidal fringe wetlands the mitigation goal may be to replace lost finfish and 
shellfish habitat, lost estuarine habitat, or lost water quality functions associated with tidal backwater 
flooding.  The objective statement should describe the amount, i.e., acres, linear feet, or functional 
changes, of aquatic habitat that the authorized work will impact and the amount of compensatory 
mitigation needed to offset those impacts, by aquatic resource type. 

5.9. Site Selection (See NRC # B 1-5). Compensatory mitigation plans should describe the factors 
considered during the site selection process and plan formulation including, but not limited to: 

5.9.1 Location. Mitigation is required to be, when practicable, in areas adjacent or contiguous to the 
discharge site (on-site compensatory mitigation).  On-site mitigation generally compensates for locally 
important functions, e.g., local flood control functions or unusual wildlife habitat.  However, off-site 
mitigation may be used when there is no practicable opportunity for on-site mitigation, or when off-site 
mitigation provides more watershed benefit than on-site mitigation, e.g., is of greater ecological 
importance to the region of impact.  Off-site mitigation will be in the same geographic area, i.e., in close 
proximity to the authorized impacts and, to the extent practicable, in the same watershed.  The following 
factors that should be considered when choosing between on-site or off-site compensatory mitigation: 
likelihood for success; ecological sustainability; practicability of long-term monitoring and maintenance 
or operation and maintenance; and relative costs of mitigation alternatives.  See NRC # A 1-4.   

5.9.2. Watershed Considerations. Mitigation plans should describe how the site chosen for a mitigation 
project contributes to the specific aquatic resource needs of the impacted watershed.  A compensatory 
mitigation project generally should be located in the same “State of Georgia Hydrologic Map Cataloging 
Unit (i.e., 8-Digit Unit)” as the impact site. The further removed geographically that the mitigation is, the 
greater is the need to demonstrate that the proposed mitigation will reasonably offset authorized impacts.  
For guidance on service areas for mitigation banks, see Attachment E "Mitigation Bank Service Areas." 

5.9.3. Practicability. The mitigation plan should describe site selection in terms of cost, existing 
technology, and logistics. 

5.9.4. Air Traffic. Compensatory mitigation projects that have the potential to attract waterfowl and 
other bird species that might pose a threat to aircraft will be sited consistent with the Federal Aviation 
Administration Advisory Circular on Hazardous Wildlife Attractants on or near Airports (AC No: 
150/5200-33, 5/1/97). 

5.10. Scheduling. In most cases, mitigation should be completed concurrent with authorized impacts to 
the extent practicable.  Advance or concurrent mitigation can reduce temporal losses of aquatic functions 
and facilitate compliance.  However, it is recognized that because of equipment utilization it may be 
necessary to perform the mitigation concurrent with the overall project.  This is usually acceptable 
provided the time lag between the impacts and mitigation is minimized and the mitigation is completed 
within one growing season following commencement of the adverse impacts.  In general, when impacts 
to aquatic resources are authorized to proceed before an approved mitigation plan can be initiated, the 
permittee will be required to secure the mitigation site and record a restrictive covenant. 
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5.11. Maintenance. Mitigation plans which require perpetual or long-term human intervention will 
usually not be acceptable.  Mitigation areas should be designed to be naturally sustaining following the 
completion of the mitigation.  Hydrology must be adequately considered since plans requiring an energy 
subsidy (pumping, intensive management, etc.) will normally not be acceptable.  The goal is to achieve a 
natural state that does not depend upon maintenance.  Plans with maintenance will be discouraged.  See 
NRC # A2 and 3. 

5.12. Pre-project Consultation. To minimize delays and objections during the permit review process, 
applicants are encouraged to seek the advice of resource and regulatory agencies during the planning and 
design of mitigation plans.  For complex mitigation projects, such consultation may improve the 
likelihood of mitigation success and reduce permit processing time.  Furthermore, developers should 
typically seek advice from consultants on complicated mitigation projects. 

5.13. Lakes, Ponds, and Impoundments. Mitigation using lakes, ponds, and impoundments may be 
allowed as compensation for impacts to similar waterbodies.  Mitigation using lakes, ponds, or 
impoundments will generally not be acceptable as compensatory mitigation for adverse impacts to 
wetlands.  Additionally mitigation using wetlands, lakes, ponds, or impoundments will generally not be 
acceptable as compensatory mitigation for adverse impacts to riverine systems. It is understood that open 
surface waterbodies provide some valuable public interest factors such as storm water storage, fisheries 
habitat, or ground water recharge.  Therefore, in recognition of this fact, the adverse effect factors for 
flooding and impounding have been adjusted relative to other factors. 

6. Monitoring and Contingency Plans. The applicant will normally be required to monitor the 
mitigation area for success and to provide written reports describing the findings of the monitoring 
efforts.  Such reports will normally involve photographic documentation, information on survival rates of 
planted vegetation, and information on the monitored hydrology.  Because of the many variables 
involved, no specific standards are set forth as a part of this policy.  Instead, a monitoring plan should be 
submitted as a part of the mitigation proposal for review.  Monitoring efforts should usually include 
periodic reviews in the first year and annually thereafter (See NRC # A5).  For major mitigation projects, 
the plan should include contingency measures specifying remediation procedures which will be followed 
should the success criteria or scheduled performance criteria not be fully satisfied. Monitoring and 
contingency plans typically address the following items, as applicable: 

x A narrative discussion of the key elements of the proposed monitoring and contingencies plan.
 
x Names of party(s) responsible for the monitoring and contingencies plan.
 
x A description of the baseline conditions (e.g., soils, hydrology, vegetation, and wildlife).
 
x A schedule for monitoring activities and reporting.
 
x A listing of measurable success factors with quantifiable criteria for determining success.
 
x Definitions for success factors and other terms used in the plan.
 
x Descriptions of equipment, materials, and methods to be used.
 
x Proposed protective measures (e.g., restrictive covenants or conservation easements).
 
x Vegetation monitoring and contingency plan.
 
x Hydrological monitoring and contingency plan.
 
x Designation of reference site.
 
x For stream mitigation, monitoring of physical parameters.
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Compensatory Mitigation
 
STANDARD OPERATING PROCEDURE
 

7. Performance Standards. Compensatory mitigation plans will contain written performance standards 
for assessing whether mitigation is achieving planned goals.  Performance standards will become part of 
individual permits as special conditions and be used for performance monitoring.  Project performance 
evaluations will be performed by the USACE, as specified in the permits or special conditions, based 
upon monitoring reports.  Adaptive management activities may be required to adjust to unforeseen or 
changing circumstances, and responsible parties may be required to adjust mitigation projects or rectify 
deficiencies.  The project performance evaluations will be used to determine whether the environmental 
benefits or "credit(s)" for the entire project equal or exceed the environmental impact(s) or "debit(s)" of 
authorized activities. Performance standards for compensatory mitigation sites will be based on 
quantitative or qualitative characteristics that can be practicably measured.  The performance standards 
will be indicators that demonstrate that the mitigation is developing or has developed into the desired 
habitat.  Performance standards will vary by geographic region and aquatic habitat type, and may be 
developed through interagency coordination at the regional level.  Performance standards for wetlands 
can be derived from the criteria in the 1987 Corps of Engineers Wetlands Delineation Manual, such as 
the duration of soil saturation required to meet the wetland hydrology criterion, or variables and 
associated functional capacity indices in hydrogeomorphic assessment method regional guidebooks.  
Performance standards may also be based on reference sites. 

8. Drawings. Mitigation plans should include drawings in conformance with the following. 

a. Drawings must be provided on 8.5 x 11” paper.  For larger mitigation projects, 11 x 17” or larger 
drawings should be submitted, in addition to 8.5 x 11” drawings.  Generally, all drawings should have a 
scale no smaller than 1”=200’.  Drawings must be clear, readable, and reproducible on standard, non-
color office copiers.  Each drawing sheet should include the following: 

x An unused margin of no less than ½”.
 
x An appropriate graphic scale (when reasonable).
 
x All significant dimensions clearly indicated and annotated.
 
x Title block with applicant's name, project title, site location, drawing date, and sheet number.
 
x A directional arrow indicating north.
 
x A clear, legible plan view indicating area sizes (e.g., square feet, acres) for all mitigation sites.
 

b. Location maps for the proposed activity must be included.  Two maps are desired.  A County road 
map and a US Geological Quadrangle map are preferred as sources.  The location maps must show roads 
leading to the site and must include the name or number of these roads.  The project latitude and 
longitude should be annotated on the maps.  Each map should include a title block. 

c. Plan views of the proposed mitigation must be included.  These drawings must show the general 
and specific site location and character of all proposed activities, including the relationship of all 
proposed work to Waters of the United States in the vicinity of the project. 

d. For ground-disturbing mitigation work, cross section views must be submitted depicting the 
existing ground contours and the proposed finished contours. 

e. All aquatic areas within the project boundaries (avoided, impacted, or mitigated) must be shown. 

f. Each restoration, enhancement, preservation, creation and upland buffer area must be shown. 

g. A legend must be shown identifying cross-hatching, shading, or other marking techniques used. 
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Compensatory Mitigation
 
STANDARD OPERATING PROCEDURE
 

h. A summary table with the quantity of each category of impact and mitigation must be provided. 

i. Show the ordinary high water line of affected and adjacent non-tidal open surface waterbodies. 

j. Show the mean high tide line and spring high tide line of affected and adjacent tidal waterbodies. 

k. For mitigation plans with more than ten acres of wetland restoration, enhancement, creation and 
upland buffer, or a combination thereof, certified topographic drawings showing the contours and 
elevations of the completed mitigation area may be required. The drawings should show types of 
plantings, locations of plantings, and all structures and work that are a significant part of the mitigation. 

9. Mitigation Banking. Proposals to establish mitigation banks will be processed in accordance with 
“Guidelines on the Establishment and Operation of Wetland Mitigation Banks in Georgia.”  Proposals 
which include use of credits from a mitigation bank must normally comply with the requirements given 
in this SOP as well as any conditions or restrictions applicable to the bank.  Guidance on the appropriate 
use of mitigation bank credits is contained in the document titled "Addendum 1 - Guidelines on the 
Establishment and Operation of Wetland Mitigation Banks in Georgia," dated January 16, 1996.  
This document is available on the Savannah District web site. 

10. Point of Contact. Copies of this document are available at Savannah District’s Regulatory Office. 
Questions regarding use of this policy for specific projects must be addressed to the Project Manager 
handling the action.  Other inquiries or comments regarding this document should be addressed to: 

Southern Section:                                                         Northern Section: 

US Army Corps of Engineers, Savannah District         US Army Corps of Engineers, Savannah District 
Regulatory Branch 1590 Adamson Parkway, Suite 200 
Post Office Box 889 Morrow, Georgia  30260 
Savannah, Georgia  31402-0889  POC:  Alan Miller:  678-422-2729, 
POC:  Richard Morgan:  912-652-5139, alan.miller@sas02.usace.army.mil 
richard.w.morgan@sas02.usace.army.mil 

11. Authorizing Signature. By the signature given below, this draft SOP is authorized for use. 

Mirian Magwood 
Chief, Regulatory Branch 

ATTACHMENTS: 

A.  Wetland Mitigation Definition of Factors 
B.  Wetland/Openwater Mitigation Worksheets 
C.  Stream Mitigation Definition of Factors 
D.  Stream Mitigation Worksheets 
E.  Draft Wetland and Stream Mitigation Bank Service Areas 
F.  Incorporation of the National Research Council’s Mitigation Guidelines into the CWA Section 404 
Program 
G.  Mitigation Plan Checklist and Supplement 
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WETLANDS AND OPEN WATERS
 
Compensatory Mitigation
 

Definitions of Factors
 

Adverse effects as used in this section of the SOP means any adverse ecological effect on wetlands or areas of
 
open water.  Those effects, or impacts, include filling, excavating, flooding, draining, clearing, or similar changes
 
affecting wetlands or open water areas.  Other categories of effects such as aesthetic, cultural, historic, health, 

etc., are not addressed by this SOP.
 

Aquatic site means wetlands and other open water areas (streams not included in this section).
 

Control means the entity responsible for enforcing preservation requirements.  Related terms are:
 
x Restrictive Covenant (RC). (0.1 credit factor)
 
x RC and Conservation Easement (CE) or Government/Public Protection (GPP). (0.1 credit factor)
 
x RC and CE and GPP. (0.5 credit factor)
 

Credit Schedule means the timing of mitigation in relation to adverse impacts to aquatic sites.  Mitigation 

schedules are reviewed and approved on a case-by-case basis.  Related terms include:
 
FOR NON-BANKS: 
x Schedule 1.  Mitigation is done prior to the adverse impacts. (0.4 credit factor)
 
x Schedule 2.  The majority of the mitigation is done prior to the impacts and the remainder is done concurrent
 

with, or after the impacts. (0.3 credit factor) 
x Schedule 3.  The mitigation is constructed concurrent with the impacts. (0.2 credit factor) 
x Schedule 4.  The majority of the mitigation is done concurrent with the impacts, and the remainder is done 

after the impacts. (0.1 credit factor) 
x Schedule 5.  The mitigation is done after the impacts. (0 credit factor) 
FOR MITIGATION BANKS: 
x Schedule 1.  No credits may be withdrawn prior to final determination of success.  
x Schedule 2.  No more than 5% of the total credits are released upon recording a restrictive covenant over the 

bank site and at least 25% of the total credits are held until final determination of success.  
x Schedule 3.  No more than 10% of the total credits are released upon recording a restrictive covenant over the 

bank site and at least 20% of the total credits are held until final determination of success. 
x Schedule 4. No more than 15% of the total credits are released upon recording a restrictive covenant over the 

bank site and at least 20% of the total credits are held until final determination of success.  

Degree of Threat is an assessment of the level of imminent risk of loss or damage to a system.  None (0 credit
 
factor); Low (0.1 credit factor); Moderate (0.3 credit factor); High (0.5 credit factor).
 

Dominant Effect categories are defined as follows:
 
x Shading means to shelter or screen by intercepting radiated light or heat.  (0.5 impact factor)
 
x Clear means to mechanically remove vegetation (mechanized landclearing).  (1.0 impact factor)
 
x Flood means to periodically and temporarily cover an aquatic area with water.  (1.2 impact factor)
 
x Draining means ditching, channelization, or excavation that results in the removal of water from an aquatic
 

area causing the area, or a portion of the aquatic area, to change over time to a non-aquatic area or to a 
different type of aquatic area.  (1.4 impact factor) 

x Impound means to create a permanent lake or pond by obstructing the flow of a riverine system.  (1.6 impact 
factor) 

x Dredge means to dig, gather, pull out, or excavate from US waters.  (1.8 impact factor) 
x Fill material means any material used for the primary purpose of replacing an aquatic area with dry land or of 

changing the bottom elevation of a waterbody.  (2.0 impact factor) 

Duration means the length of time the adverse impacts are expected to last.  Impact factors range from 0.1 (< 1 
year) to 2.0 (7+ years). 
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WETLANDS AND OPEN WATERS
 
Compensatory Mitigation
 

Definitions of Factors
 

Effect is defined by Webster to mean something that inevitably follows an antecedent (as a cause or agent).  The 
Council on Environmental Quality (CEQ) has defined at 40 CFR Part 1508.8 that the words impacts and effects 
are synonymous, and that effects includes ecological, aesthetic, historic, cultural, economic, social, or health, 
whether direct, indirect, or cumulative.  Mitigation for other categories of effects (e.g., historic, cultural, 
aesthetic) is not addressed in this SOP.  The CEQ stated that effects include: direct effects which are caused by 
the action and occur at the same time and place; and indirect effects which are caused by the action and are later 
in time or farther removed in distance, but are still reasonably foreseeable. 

Existing Conditions categories are defined as follows.  This SOP is limited to evaluation of compensatory 
mitigation plans for adverse ecological effects. 
x Class 1 means fully functional.  For example:  Mixed species hardwood forest with 40-year old or older 

dominant canopy trees, and no evidence of hydrologic alteration  (2.0 impact factor). 
x Class 2 means adverse impacts to aquatic function are minor and would fully recover without assistance.  For 

example:  Mixed species hardwood forest with 20 to 40-year old dominant canopy trees, and no evidence of 
hydrologic alteration  (1.5 impact factor). 

x Class 3 means adverse impacts to aquatic functions are minor and would not fully recover without some 
minor enhancement activity.  For example:  Mixed species 10 to 20-year old hardwoods with evidence of 
minor hydrologic alteration (i.e., few shallow ditches)  (1.0 impact factor). 

x Class 4 means major adverse impacts to aquatic function and substantial enhancement would be necessary to 
regain lost aquatic functions.  For example:  Clear-cut/cutover 0 to 10-year old stand dominated by early 
successional tree species (i.e., gums, maples, willows, etc.), and lacking many indigenous mast producing 
hardwood species.  In addition, these areas may have extensive hydrologic alteration (i.e., network of 
drainage ditches and canals) (0.5 impact factor). 

x Class 5 means most aquatic function has been lost.  For example:  Intensively managed pine plantations or 
farmed wetlands.  (0.1 impact factor). 

Hydrology, as used in this SOP, means the properties, distribution, and circulation of water on the surface of the 
land, in the soil, and underlying rocks.  Related terms include: 
x Mechanical hydrology means the employment of mechanical methods (e.g., pumps) to supply water to an 

area thereby causing an ecologically significant change in the hydrology of the area. (0 credit factor) 
x Created hydrology means the permanent manipulation of the topography resulting in an ecologically 

significant change in the hydrology of the area.  (0.1 credit factor) 
x	 Natural hydrology means the area's hydrology, as it existed prior to the actions of modern man.  Hydrology 

which has been restored to its natural state qualifies as natural hydrology.  Examples of such restoration 
include effectively filling ditches that drain the area or removing berms that prevent inundation.  (0.3 credit 
factor) 

Kind is a factor used to compare the relative functions and values of the mitigation site to the impacted site. For 
Mitigation Banks the Kind Category will almost always be Category 1 (In Kind), because banks are encouraged 
to target restoration or enhancement of forested riverine systems, and these are the types of wetlands that receive 
the most impact.  For Non-Banks, kind is as follows: 
x Category 1 is In-kind. In-kind Mitigation means the replacement of the impacted aquatic site with one of the 

same hydrologic regime and plant community type (same species composition). (0.6 credit factor) 
x	 Category 2 is Out-of-kind. Out-of-kind Mitigation means the replacement of an impacted aquatic site with 

one of a different hydrologic regime and plant community type (different species composition).  For example, 
if a wooded swamp habitat is filled or altered and the mitigation consists of grading an area and planting it in 
freshwater emergent marsh species.  (0.2 credit factor) 
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WETLANDS AND OPEN WATERS
 
Compensatory Mitigation
 

Definitions of Factors
 

Lost Kind categories are based on functional values.  Habitat types that are not categorized below will be
 
evaluated and assigned a category ranking by the Project Manager on a case-by-case basis.
 
x Kind A - Riverine forested wetlands; intertidal wetlands.  (2.0 impact factor)
 
x Kind B - Non-riverine forested wetlands; freshwater areas adjacent to tidal areas.  (1.5 impact factor)
 
x Kind C - Pine flatwood wetlands.  (1.0 impact factor)
 
x Kind D - Lakes and impoundments.  (0.5 impact factor)
 
x Kind E - Naturalized borrow pits.  (0.1 impact factor)
 

Maintenance means any long term or perpetual manipulation or action after completion of the monitoring period 

that is necessary to achieve the mitigation goal.  Remedial or planned work during the monitoring period is not
 
considered maintenance, but is rather just a part of the mitigation work.
 
x None -- The mitigation area is expected to continue developing into the preferred habitat without any human 


intervention after the monitoring period is complete.  (0.3 credit factor). 
x Low -- Minimal level maintenance including removal of unwanted species.  (0.2 credit factor). 
x Moderate -- Maintenance including some replanting of the desired vegetation.  (0.1 credit factor).  
x High -- Maintenance includes significant replanting, addition of soils, hydrology manipulation, or other 

similar actions.  (0 credit factor) 

Monitoring and Contingencies (M and C Plans) means the actions which will be undertaken during the 
mitigation project to measure the level of success of the mitigation work and to correct problems or failures 
observed.  Contingencies means the actions that will be employed to correct deficiencies or failures found during 
the monitoring period and to achieve the specified success criteria.  Monitoring means the collection of field data 
to measure the success of a mitigation effort.  It usually includes analysis of the data, and submittal of a 
comprehensive report containing the data, analyses, and a narrative discussion of the findings and conclusions.  
Proposals for Mitigation Banks and Establishment (Creation) sites must include an Excellent M and C Plan. 
x Minimum Level Monitoring and Contingencies Plans:  (0.1 credit factor) 

- At least 5 years of monitoring (unless approved otherwise)
 
- Vegetation survival monitoring (including a commitment to replant if success is not achieved)
 

x	 Moderate Level Monitoring and Contingencies Plans:  (0.2 credit factor) 
- At least 5 years of monitoring 
- Vegetation survival monitoring (including a commitment to replant if success is not achieved) 
- Basic hydrological monitoring 
- Collection of suitable baseline data 

x	 Substantial Level Monitoring and Contingencies Plans: (0.3 credit factor) 
- At least 5 years of monitoring 
- Vegetation survival monitoring (including a commitment to replant if success is not achieved) 
- Extensive hydrological monitoring 
- Collection of suitable baseline data 
- Reference site comparison monitoring 

x	 Excellent Level Monitoring and Contingencies Plans: (0.4 credit factor) 
- At least 7 years of monitoring 
- Vegetation survival monitoring (including a commitment to replant if success is not achieved) 
- Extensive hydrological monitoring 
- Collection of suitable baseline data 
- Reference site comparison monitoring 
- For mitigation banks, submission of an annual status report until all credits are sold 
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WETLANDS AND OPEN WATERS
 
Compensatory Mitigation
 

Definitions of Factors
 

Net Improvement is the level of enhancement and/or restoration of the functions of an aquatic site being used 
for mitigation.  There are two Net Improvement credit factors.  Vegetative Net Improvment can range from 0.1 to 
1.4 and Hydrologic Net Improvement can range from 0.1 to 1.4.  For larger mitigation sites and for mitigation 
banks, a functional assessment (i.e., HGM, RAP, etc.) will normally be required to provide justification in 
support of the selected Vegetative and Hydrologic Net Improvement factors.  The USACE will make final 
decisions with regard to appropriate net improvements factors. 

Preventability is an evaluation of the degree to which the adverse effects could be prevented.  This factor is
 
intended primarily for Nationwide Permit mitigation.  Individual Permits must also satisfy the 404(b)(1)
 
guidelines regarding avoidance, minimization, etc.  Preventability levels are as follows:
 
x High means there may be practicable, less damaging alternatives that satisfy the purpose of the project.  In 


the case of existing violations the presumption will be that there was high preventability unless demonstrated 
otherwise.  (2.0 impact factor) 

x Moderate means there may be alternatives but it is unclear if they satisfy the project purpose or if they are 
practicable.  (1.0 impact factor) 

x Low means there are no known alternatives which satisfy the purpose, are practicable, and are less damaging.  
(0.5 impact factor) 

Rarity Ranking categories are determined based on information furnished by the US Fish and Wildlife Service 
and/or the Georgia Department of Natural Resources or other available data.  The USACE will assign a rarity 
ranking on a case-by-case basis with consideration of any comments provided by resource agencies.  Categories 
are defined as follows. 
x Rare means that the designated category is seldom occurring and is marked by some special quality.  (2.0 

impact factor) 
x Uncommon means that the designated category is not ordinarily encountered or is of exceptional quality.  

(0.5 impact factor) 
x	 Common means that the designated category is frequently occurring or widespread in distribution.  (0.1 

impact factor) 

Upland Buffer Credit is based on the acreage of suitable upland buffer and the percentage of the total 
jurisdictional boundary on the mitigation area (interface between upland and aquatic site present, with upland 
present to serve as a buffer) that is protected by the buffer.  Only the area (acres) of upland buffer in excess of the 
minimum 25' can be used to calculate upland buffer credit.  Categories are: 
x More than 95% of the total jurisdictional boundary of the aquatic site is protected by a suitable upland buffer.  

(1.0 credit factor) 
x From 68% to 95% of the jurisdictional boundary protected by upland buffer.  (0.8 credit factor) 
x From  50% to 67% of the jurisdictional boundary protected by upland buffer.  (0.6 credit factor) 
x From  33% to 49% of the jurisdictional boundary protected by upland buffer.  (0.3 credit factor) 
x Less than 33% of the jurisdictional boundary protected by upland buffer.  (0.1) 

Upland Buffer Enhancement Credit is based on the acreage of the buffered aquatic site and the percentage of
 
the total jurisdictional boundary of the aquatic site (interface between upland and aquatic site present, with 

upland present to serve as a buffer) protected by a suitable upland buffer.  Categories are:
 
x More than 95% of the jurisdictional boundary protected by upland buffer.  (0.15 credit factor)
 
x From 50% to 95% of the jurisdictional boundary protected by upland buffer.  (0.1 credit factor)
 
x Less than 50% of the jurisdictional boundary protected by upland buffer.  (0.05 credit factor)
 

Vegetation means the plant material within a defined area.  Related terms used in this SOP include:
 
x N.A.-- Not Applicable and vegetation adjustment is not part of the mitigation plan.  (0 credit factor).
 
x Natural revegetation involves no planting.  (0.1 credit factor). 

x Planted means using transplanted, or nursery stock vegetation.  (0.4 credit factor).
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WETLANDS AND OPEN WATERS
 
Compensatory Mitigation
 

Definitions of Factors
 

Wetland Enhancement is the manipulation of the physical, chemical, or biological characteristics of a wetland 
(undisturbed or degraded) site to heighten, intensify, or improve specific function(s) or to change the growth 
stage or composition of the vegetation present.  Enhancement is undertaken for specified purposes such as water 
quality improvement, flood water retention, or wildlife habitat.  Enhancement results in a change in wetland 
function(s) and can lead to a decline in other wetland functions, but does not result in a gain in wetland acres.  
This term includes activities commonly associated with enhancement, management, manipulation, and directed 
alteration.  Proposed enhancement mitigation plans must include an explanation of what values or functions are 
being enhanced and to what degree, and a narrative description of how the enhancement will be accomplished.  
The plan must also include a narrative description of how a functional assessment methodology (i.e., reference 
site, HGM, WRAP, etc.) would be used to document that identified values and/or functions are enhanced to the 
degree proposed. 

Wetland Establishment (Creation) is the manipulation of the physical, chemical, or biological characteristics 
present to develop a wetland on an upland or deepwater site, where a wetland did not previously exist. 
Establishment results in a gain in wetland acres.  In designing creation mitigation, the selection of high quality 
upland habitat for conversion will generally not be acceptable.  For example, a cutover area or former agricultural 
field would be ecologically preferable to a mature forested area as a candidate for alteration.  Mature forested 
areas will generally not be approved as suitable creation areas.  Proposals for establishment mitigation must 
include an explanation of what values or functions are to be established and to what degree, and a narrative 
description of how the establishment will be accomplished.  The plan must also include a narrative description of 
how a functional assessment methodology (i.e., reference site, HGM, WRAP, etc.) would be used to document 
that identified values and/or functions are established to the degree proposed. 

Wetland Preservation is the permanent perpetual protection of existing wetlands, or other open water aquatic 
resources may be an acceptable form of mitigation when these areas are preserved in conjunction with 
establishment (creation), restoration, and enhancement activities.  Preserved resources should augment the 
functions of newly established, restored, or enhanced aquatic resources.  In exceptional circumstances, the 
preservation of existing wetlands or other aquatic resources may be authorized as the sole basis for generating 
credits as mitigation projects.  Natural wetlands provide numerous ecological benefits that restored wetlands 
cannot provide immediately and may provide more practicable long-term ecological benefits.  If preservation 
alone is proposed as mitigation, it must be demonstrated that the wetlands or other aquatic resources perform 
important physical, chemical or biological functions, the protection and maintenance of which is important to the 
region where those aquatic resources are located; and are under demonstrable threat of loss or substantial 
degradation from human activities that might not otherwise be avoided.  The existence of a demonstrable threat 
will be based on clear evidence of destructive land use changes that are consistent with local and regional (i.e., 
watershed) land use trends, and that are not the consequence of actions under the control of the party proposing 
the preservation. 

Wetland Restoration is the manipulation of the physical, chemical, or biological characteristics of a site with 
the goal of returning natural or historic functions to a former or degraded wetland.  There are two categories of 
restoration as follows:  (a) Re-establishment, which results in rebuilding a former wetland and results in a gain in 
wetland acres and (b) Rehabilitation, which results in a gain in wetland function but does not result in a gain in 
wetland acres. Proposals for restoration mitigation must include an explanation of what values or functions are 
being restored and to what degree, and a narrative description of how the restoration will be accomplished.  The 
plan must also include a narrative description of how a functional assessment methodology (i.e., reference site, 
HGM, WRAP, etc.) would be used to document that identified values and/or functions are restored to the degree 
proposed. 
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WETLANDS AND OPEN WATERS
 
MITIGATION WORKSHEETS
 

ADVERSE IMPACT FACTORS 
Factor Options 

Dominant Effect Fill Dredge Impound Drain Flood Clear Shade 
2.0 1.8 1.6 1.4 1.2 1.0 0.5 

Duration of Effects 7+ years 5-7 years 3-5 years 1-3 years < 1 year 
2.0 1.5 1.0 0.5 0.1 

Existing Condition Class 1 Class 2 Class 3 Class 4 Class 5 
2.0 1.5 1.0 0.5 0.1 

Lost Kind Kind A Kind B Kind C Kind D Kind E 
2.0 1.5 1.0 0.5 0.1 

Preventability High Moderate Low None 
2.0 1.0 0.5 0 

Rarity Ranking Rare Uncommon Common 
2.0 0.5 0.1 

† These factors are determined on a case-by-case basis. 

REQUIRED MITIGATION CREDITS WORKSHEET 

Factor Area 1 Area 2 Area 3 Area 4 Area 5 Area 6 

Dominant Effect 

Duration of Effect 

Existing Condition 

Lost Kind 

Preventability 

Rarity Ranking 

Sum of r Factors R1 = R2 = R3 = R4 = R5 = R6 = 

Impacted Area AA1 = AA2 = AA3 = AA4 = AA5 = AA6 = 

R u� AA = 

Total Required Credits = ¦ (R u AA) = 
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WETLANDS AND OPEN WATERS
 
MITIGATION WORKSHEETS
 

ESTABLISHMENT (CREATION) MITIGATION FACTORS 
Factor Options 

Credit Schedule Schedule 5 
0 

Schedule 4 
0.1 

Schedule 3 
0.2 

Schedule 2 
0.3 

Schedule 1 
0.4 

Hydrology N. A. 
0 

Mechanical 
0 

Created 
0.1 

Natural 
0.4 

Kind Category 2 
0.2 

Category 1 
0.6 

Maintenance High 
0 

Moderate 
0.1 

Low 
0.2 

None 
0.3 

Monitoring and 
Contingencies Plan 

N/A 
0 

Minimum 
0.1 

Moderate 
0.2 

Substantial 
0.3 

Excellent 
0.4 

Control RC 
0.1 

RC + CE or GPP 
0.3 

RC + CE + GPP 
0.5 

Vegetation N/A 
0 

Natural 
0.1 

Planted 
0.4 

PROPOSED ESTABLISHMENT (CREATION) MITIGATION WORKSHEET 

Factor Area 1 Area 2 Area 3 Area 4 Area 5 

Credit Schedule 

Hydrology 

Kind 

Maintenance 

Monitoring and 
Contingencies Plan 

Control 

Vegetation 

Sum of m Factors M1 = M2 = M3 = M4 = M5 = 

Mitigation Area A1 = A2 = A3 = A4 = A5 = 

M x A = 

Total Creation Credits = ¦ (M u A) = 
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WETLANDS AND OPEN WATERS
 
MITIGATION WORKSHEETS
 

RESTORATION/ENHANCEMENT MITIGATION FACTORS 
Factor Options 

Net Improvement 
Vegetation 

Minimal Enhancement 
0.1 ------------------------------- to --------

Complete Restoration 
---------------------- 1.4 

Net Improvement 
Hydrology 

Minimal Enhancement 
0.1 ------------------------------- to --------

Complete Restoration 
---------------------- 1.4 

Credit Schedule 
Schedule 5 

0 
Schedule 4 

0.1 
Schedule 3 

0.2 
Schedule 2 

0.3 
Schedule 1 

0.4 

Kind 
Category 2 

0.2 
Category 1 

0.6 

Maintenance 
High 

0 
Moderate 

0.1 
Low 
0.2 

None 
0.3 

Monitoring and 
Contingencies Plan 

N/A 
0 

Minimum 
0.1 

Moderate 
0.2 

Substantial 
0.3 

Excellent 
0.4 

Control RC 
0.1 

RC + CE or GPP 
0.3 

RC + CE + GPP 
0.5 

PROPOSED RESTORATION/ENHANCEMENT MITIGATION WORKSHEET 

Factor Area 1 Area 2 Area 3 Area 4 Area 5 

Net Improvement 
Vegetation 

Net Improvement 
Hydrology 

Credit Schedule 

Kind 

Maintenance 

Monitoring and 
Contingencies Plan 

Control 

Sum of m Factors M1 = M2 = M3 = M4 = M5 = 

Mitigation Area A1 = A2 = A3 = A4 = A5 = 

M × A = 

Total Restoration/Enhancement Credits = ¦ (M u A) = 
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WETLANDS AND OPEN WATERS
 
MITIGATION WORKSHEETS
 

PRESERVATION MITIGATION FACTORS 
Factor Options 

Degree of Threat None 
0 

Low 
0.1 

Moderate 
0.3 

High 
0.5 

Kind Category 2 
0.2 

Category 1 
0.6 

Control RC 
0.1 

RC + CE or GPP 
0.3 

RC + CE + GPP 
0.5 

PROPOSED PRESERVATION MITIGATION WORKSHEET 

Factor Area 1 Area 2 Area 3 Area 4 Area 5 

Degree of Threat 

Kind 

Control 

Sum of m Factors M1 = M2 = M3 = M4 = M5 = 

Mitigation Area A1 = A2 = A3 = A4 = A5 = 

M x A = 

Total Preservation Credits = ¦ (M x A) = 
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WETLANDS AND OPEN WATERS
 
MITIGATION WORKSHEETS
 

MINIMUM UPLAND BUFFER WIDTHS FOR
 
MITIGATION CREDIT †
 

Adjacent Land Use Category Minimum Width 

Single Family Residential 50 feet 

Multi-Family 75 feet 

Commercial 75 feet 

Industrial 100 feet 

Landfill 100 feet 

Other Categories case-by-case 
† widths are based on linear, constant elevation measurement 

BUFFER MITIGATION FACTORS 
Factors Options 

Upland Buffer Factor (U1) >95% 
1.0 

68% to 95% 
0.8 

50% to 67% 
0.6 

33% to 49% 
0.3 

<33% 
0.1 

Buffer Enhancement Factor (U2) >95% 
0.15 

50% to 95% 
0.1 

<50% 
0.05 

UPLAND BUFFER CREDIT WORKSHEET 
Area 1 Area 2 Area 3 Area 4 Area 5 

Total Jurisdictional Boundary (B1)* 

Buffered Jurisdictional Boundary (B2)* 

(B2 y B1) x 100 = % Buffered 

Acres of Upland Buffer (A1) 

Upland Buffer Factor (U1) 

A1 x U1 = C1 

Aquatic Mitigation Area Acres (A2) 

Buffer Enhancement Factor (U2) 

A2 x U2 = C2 

C1 + C2 = D D1 = D2 = D3 = D4 = D5 = 

Total Buffer Credit = ¦D1-5 = 

* B1 = Total linear feet of jurisdictional boundary of each proposed restoration, enhancement, preservation 
and/or creation area. 
* B2 = Total linear feet of jurisdictional boundary proposed to be buffered for each restoration, 
enhancement, preservation and/or creation area. 
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WETLANDS AND OPEN WATERS
 
MITIGATION WORKSHEETS
 

Mitigation Summary Worksheet For Permit Application #_______________________ 

I. Required Mitigation 
A. Total Required Mitigation Credits = 

II. Mitigation Credit Summary Credits Acres 
B. Mitigation Bank 

C. Restoration and/or Enhancement 

D. Creation 

E. Functional Replacement Mitigation = B + C + D 

F. Upland Buffer 

G. Preservation 

H. Total Proposed Non-Bank Mitigation = E + F + G 

The following criteria must be satisfied for the mitigation proposal to meet minimum SOP 
requirements: 

1. Total Proposed Mitigation (Row H) must be greater than or equal to Total Required 
Mitigation Credits (Row A). 

2. Functional Replacement Mitigation (Row E) must be at least 50% of Row A. 

3. Preservation Mitigation (Row G) can be up to, but not more than 50% of Row A, if no 
Upland Buffer Credits are proposed. If Upland Buffer Credits are proposed, then Preservation 
Mitigation may be reduced to 30% of the Total Required Mitigation Credits. 

4. Upland Buffer (Row F) cannot exceed 20% of the Total Required Mitigation (Row A). The 
following table provides examples of how Preservation and Upland Buffer Mitigation can be 
used in combination: 

Total Required Functional Preservation Upland Buffer 
Mitigation Credits Replacement Credits Credits Credits 

100 50 50 0 

100 50 40 10 

100 50 30 20 
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Compensatory Stream Mitigation
 
Definitions of Factors
 

Net benefit is an evaluation of the proposed mitigation action’s ability to restore and sustain the chemical, 
biological, and physical integrity of the Nation’s waters.  Six stream restoration methods are covered under this 
SOP – stream channel restoration/relocation, removal of culverts/dams or other instream structures that block 
flow or fish movement, streambank repair, riparian restoration, riparian habitat improvement, and riparian 
preservation.  The USACE will determine, on a case-by-case basis, the net benefit for actions that do not 
involve direct manipulation of a length of stream and/or its riparian buffers, such as returning natural flows to 
relict channels dewatered by drainage canals, retrofitting stormwater detention facilities, construction of off-
channel stormwater detention facilities in areas where runoff is accelerating streambank erosion, measures to 
reduce septic tank leakage, paving of dirt roads, contaminant reduction, stormwater surcharge reduction and 
other watershed protection practices.  (Note:  Off-channel stormwater detention facilities should not be placed 
in jurisdictional wetlands, forested floodplains, or riparian buffer zones.)  Stream mitigation within 100' of a 
culvert, dam, or other man-made impact to waters of the United States generally will generate only minimal 
restoration or preservation credit due to impacts associated with these structures.  

x	 Stream Channel Restoration and Relocation: Stream Channel Restoration refers to actions to convert 
an incised, unstable stream channel to a natural stable condition, considering recent and future watershed 
conditions.  Stream channel restoration will be appropriate for streams described below under Existing 
Conditions as Fully Impaired, and with Corps’ discretion, on streams described under Existing Conditions 
as Somewhat Impaired.  Restoration or relocation of a stream that is considered Fully Functional will not 
be considered for mitigation credit.  

x	 Stream Relocation means to move an existing stream channel and reconstruct it, in a new location to 
allow an authorized project to be constructed in the stream’s former location.  Only Priority 1 restoration is 
acceptable for stream relocation projects.  Note: Fill of the original channel for a stream relocation is 
considered an impact and shall be included in calculations for required mitigation credit (Worksheet 1). 

Design of a restored or relocated channel should be based on a reference reach and include restoration of 
appropriate pattern, profile, and dimension, as well as transport of water and sediment produced by the 
stream’s upstream watershed.  This SOP provides for four levels of stream restoration or relocation: 
- Priority 1 Restoration/Relocation involves excavation of a stable Rosgen Class C or E stream channel, 

on previous floodplain, to replace an entrenched Rosgen Class G or F stream channel.  
- Priority 2 Restoration involves establishment of a stable Rosgen Class C or E stream channel and 

floodplain, at the current or higher (but not original) channel elevation, to replace an entrenched Rosgen 
Class G or F stream channel.  

- Priority 3 Restoration involves converting to a new stream type without an active floodplain but
 
containing a floodprone area (example, Rosgen Class G to B stream, or Rosgen Class F to Bc).
 

- Priority 4 Restoration involves stabilization of an incised stream channel in place using instream 
structures and bioengineering.  Typical instream structures for bank stability include crossvanes, J-hook 
vanes, other rock vanes, single and double wing deflectors, and root wads that divert the thalwag from 
the streambank and/or absorb water energy.  Bioengineering techniques include fascines, branch packing, 
brush mattresses, live cribwalls, tree revetments, or coir fiber logs, supplemented with use of erosion 
control matting and live staking for long term stability. 

All proposed stream channel restoration/relocation mitigation plans shall include: 
(1) geomorphic data describing the existing stream, the reference reach upon which design criteria are based, 
and the proposed stream design (Table 2). 
(2) a conceptual design showing proposed stream pattern in the landscape;  a final design showing proposed 
pattern, profile, and dimension should be provided the Corps and other reviewing agencies before 
construction; 
(3) a minimum 25-foot riparian buffer on both banks along the length of the project.  Additional mitigation 
credit may be generated if buffers on one or both banks meet or exceed minimum buffer width, as defined in 
this SOP. 
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Compensatory Stream Mitigation
 
Definitions of Factors
 

x	 Streambank repair is the stabilization of localized lateral streambank erosion using bioengineering 
techniques such as fascines, branch packing, brush mattresses, live cribwalls, tree revetments, or coir fiber 
logs, supplemented with use of erosion control matting and live staking for long term stability.  Streambank 
stabilization alone does not constitute Priority 4 Stream Channel Restoration.  Credit for installation of 
streambank stabilization measures to stabilize localized lateral erosion will be based on 3X the length of the 
appropriate size structure  (e.g., 600’ for a 200’ tree revetment).  

x	 Structure removal refers to removal of existing pipes, culverts, dams, wiers, and other manmade structures 
that alter a stream’s geomorphology or flows.  A series of crossvanes or other appropriate grade control 
structures may be needed to reconstruct the channel profile and avoid a headcut if channel elevation above 
the location where the structure is to be removed is greater than channel elevation below the structure.  
Where dams are proposed to be removed, it generally is best to remove the dam to the level of sediment 
behind the dam and then to construct a series of crossvanes to develop a stable slope. To prevent disruption 
of fish movements, elevation drop from one crossvane to the next shall be no more than 0.5’ (i.e., at least 4 
crossvanes will be needed to develop a stable slope when channel elevation above and below a culvert to be 
removed drops 1.5’).  The proposed structural removal will be assigned a credit factor of from 4.0 to 8.0, 
depending on the ecological lift associated with the specific action.  The credit factor selected for a specific 
structural removal must be supported by information necessary to document ecological lift.  Selection of an 
appropriate credit factor is at the sole discretion of the USACE.  Credit for removal of manmade structures 
will be based on total length of stream impacted directly or indirectly by the structure (i.e., dam fill plus 
length of impounded stream; culvert fill plus upstream and downstream areas where aggradation/degradation 
can be attributed to the culvert).  

x Riparian Restoration, Preservation, and Habitat Improvement: Riparian restoration, preservation, or 
habitat improvement, will not be allowed on Fully Impaired streams, as described in Existing Condition 
below. 

- Riparian restoration is the reestablishment of well-established stands of deep-rooted native vegetation 
(trees, shrubs, and herbaceous species) in areas adjacent to riverine systems.  

- Riparian preservation is the conservation of already well-vegetated buffers adjacent to riverine 
systems.  Riparian buffer preservation may account for no more than 50% of the credits generated by a 
mitigation bank or required to mitigate for a single and complete project. If the mitigation plan for a 
single and complete project combines riparian buffer preservation with purchase of bank credits, non-
bank buffer preservation may account for no more than 50% of the required credits. 

- Riparian habitat improvement is implementation of activities to improve the biological function of an 
existing buffer.  Riparian habitat improvement may include planting of understory species, planting of 
desirable canopy trees, and/or timber stand improvement.  Riparian habitat improvement is applicable 
only in buffers that already support well-established stands of deep-rooted native vegetation;  activities 
proposed for riparian habitat improvement must be approved by the USACE. 

Table 1.  Riparian Buffer Mitigation Activities 
71-100% of 
the Proposed 
Buffer will be 
Planted 
(Extensive 
Restoration) 

41-70% of 
the Proposed 
Buffer will be 
Planted 
(Substantial 
Restoration) 

10-40% of 
the Proposed 
Buffer will 
be Planted 
(Moderate 
Restoration) 

Riparian 
Habitat 
Improvement 

The buffer 
does not 
Require 
Planting 
(Preservation) 

Minimum 
Buffer Width on 
One Side of 
Stream) (MBW 
= 50’ + 2’/% 
slope) 

4X MBW 2.0 1.6 0.8 0.4 0.3 

3X MBW 1.5 1.2 0.6 0.3 0.2 

2X MBW 1.0 0.8 0.4 0.2 0.1 

1X MBW 0.3 0.2 0.1 0 0 
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Compensatory Stream Mitigation
 
Definitions of Factors
 

Control means the entity empowered or responsible for enforcing the mitigation requirements. 

Dominant Impact: 
x Fill means permanent fill of a stream channel due to construction of dams or wiers, relocation of a stream 

channel (even if a new stream channel is constructed), or other fill activities. 
x Pipe means to route a stream for 100’ or more through pipes, box culverts, or other enclosed structures. 
x Morphologic change means to channelize, dredge, construct an armored ford, or otherwise alter the 

established or natural dimensions, depths, or limits of a stream corridor. 
x Impound means to convert a stream to a lentic state with a dam or other retention/control structure that is 

not designed to pass normal flows below bankfull stage.  Impact to the stream channel where the structure is 
located is considered fill, as defined above. 

x Stream Crossing means to route a stream through pipes, culverts, or other structures where less than 100’ 
of stream will be impacted per crossing. 

x Detention means to temporarily slow flows (< 72 hours) in a channel when bankfull is reached.  Areas that 
are temporarily flooded due to detention structures must be designed to pass flows below bankfull stage. 

x Bank armor means to riprap, bulkhead, or use other rigid methods to contain stream channels. 
x Utility crossing means pipeline/utility line installation methods that require disturbance of the streambed. 
x Shading and clearing means activities, such as bridging or streambank vegetation clearing, that reduce or 

eliminate the quality and functions of vegetation within riparian habitat without disturbing the existing 
topography or soil.  Although these impacts may not be directly regulated, mitigation for these impacts may 
be required if the impact occurs as a result of, or in association with, an activity requiring a permit. 

Duration:  Duration is the amount of time the adverse impacts to a stream reach are expected to last. 
x Temporary means impacts will occur within a period of less than 1 year and recovery of system integrity 

will follow cessation of the permitted activity.  
x Recurrent means repeated impacts of short duration (such as with on-channel 24-hour stormwater 

detention). 
x Permanent means project impacts will occur for more than one year.  This will also be used in cases where 

the impact will occur during spawning or growth periods for Federal and State protected species.  

Existing Condition:  The functional state of a stream reach before any project impacts or mitigation actions 
occur. 
x Fully Functional means that the physical geomorphology of the reach is stable and the biological 

community likely is diverse.  For the purposes of this SOP, a stream generally will be considered fully 
functional if it meets one or more of the following five criteria: 

1. the reach is not entrenched (entrenchment ratio >2.2, excluding Rosgen Class A and B streams). 
2. the reach supports aquatic species listed as endangered, threatened, or rare by the U.S. Fish and Wildlife 

Service (USFWS) or Georgia Department of Natural Resources (GADNR) (refer to USFWS Georgia 
Field Office or GADNR web page), 

3. the stream is a State designated primary trout stream (refer to GADNR web site), 
4. the reach supports a diverse biological community (IBI Category classification of Good or Excellent, 

based on standardized IBI methodology). 
5. the stream is a GADNR Stream Team reference reach (refer to GADNR Fisheries). 

The Corps, at its discretion, may designate the largest streams within an 8-digit HUC as fully functional, 

regardless of whether they meet the criteria above, based on these streams’ recreational, commercial, and 

water supply values. 


x	 Somewhat Impaired means that stability and resilience of the stream or river reach has been 
compromised, to a limited degree, but the system has a moderate probability of recovering naturally.  For 
purposes of this SOP, a stream is considered somewhat impaired if none of the five criteria listed above 
for a fully functional stream are met but the stream meets one of the following four criteria: 
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Compensatory Stream Mitigation
 
Definitions of Factors
 

1.	 the stream reach is moderately entrenched (entrenchment ratio of 1.4-2.2, excluding Rosgen Class A and 
B streams) 

2.	 the channel is dominated by sand, gravel, cobble, boulders, or bedrock, rather than silt and clay 
3.	 bank erosion, excluding undercut banks often found in stable streams at bends, is localized  
4.	 the stream reach supports a moderately diverse biological community (IBI Category classification of 

Fair). 
x	 Fully Impaired means that there is a high loss of system stability and resilience.  Recovery is unlikely to 

occur naturally without further bank erosion and/or aggradation, unless restoration is undertaken.  For 
purposes of this SOP, a stream is considered fully impaired if none of the nine criteria listed above for fully 
functional or somewhat impaired streams is met.  Common indicators of a fully impaired reach include a 
high entrenchment ratio (<1.4, excluding Rosgen Class A streams, which are naturally entrenched);  low 
sinuosity (<1.2, excluding Rosgen Class A streams, which are naturally relatively straight); low biodiversity 
(IBI or IWB Category classification of Poor or Very Poor);  extensive human-induced sedimentation; 
extensive bank erosion on both sides of riffle reaches;  significant erosion of point bars or deposition of mid-
channel bars within the reach;  and/or extensive culverting, piping, or impoundment within the reach.  

Geomorphic Definitions: 
x	 Bankfull Discharge is the flow that is most effective at moving sediment, forming or removing bars, 


forming or changing bends and meanders, and doing work that results in the average morphologic
 
characteristics of channels (Dunne and Leopold 1978).  The bankfull stage is the point at which water
 
begins to overflow onto a floodplain (may not coincide with the top of the visible bank in entrenched 

streams).  On average, bankfull discharge occurs approximately every 1.5 years
 

x Dimension refers to the stream’s width, depth, and cross-sectional area at bankfull.  
x Entrenchment Ratio is an index value that describes the degree of vertical containment of a river channel.  

It is calculated as the width of the flood-prone area divided by bankfull width. 
x	 Reference Reach/Condition – A stable stream reach generally located in the same physiographic
 

ecoregion, climatic region, and valley type as the project that serves as the blueprint for the dimension, 

pattern, and profile of the channel to be restored.
 

x	 Pattern:  Stream pattern describes the shape of a stream as seen from above, and includes factors such as 
sinuosity, meander length, radius of curvature, and beltwidth.  

x	 Stable Stream:  A naturally stable stream channel is one that maintains its dimension, pattern, and profile 
over time such that the stream does not degrade or aggrade.  Naturally stable streams must be able to 
transport water and the sediment load supplied by the watershed. 

x	 Profile:  The profile of a stream refers to its longitudinal slope, including factors such as water surface
 
slope, pool-to-pool spacing, and pool and riffle slopes.
 

Minimum Buffer Width:  The minimum buffer width (MBW) for which mitigation credit will be earned is 50 
feet on one side of the stream, measured from the top of the stream bank perpendicular to the channel.  If 
topography within a proposed stream buffer has more than a 2% slope, 2 additional feet of buffer are required for 
every additional percent of slope (e.g., minimum buffer width with a +10% slope is 70’).  Buffer slope will be 
determined in 50’-increments beginning at the stream bank.  No additional buffer width will be required for 
negative slopes. For the reach being buffered, degree of slope will be determined at 100’ intervals and averaged 
to obtain a mean degree of slope for calculating minimum buffer width.  This mean degree of slope will be used 
to calculate the minimum buffer width for the entire segment of stream being buffered. 

Mitigation Timing:  No credits are generated for this factor if the proposed mitigation in a reach is primarily 
riparian buffer preservation or Riparian Habitat Improvement. 
x Non-Banks:	 Schedule 1:  All mitigation is completed before the impacts occur.
 

Schedule 2:  The mitigation is completed concurrent with the impacts.                                            

Schedule 3:   The mitigation will be completed after the impacts occur.
 

x	 Banks: Use Schedule 2 (Note: release of credits will be based on a release schedule).  
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Compensatory Stream Mitigation
 
Definitions of Factors
 

Monitoring and Contingencies:  Monitoring and contingency plans are actions that will be undertaken during 
the mitigation project to measure the level of success of the mitigation work and to correct problems or failures.  
All projects shall include contingency actions that will achieve specified success criteria if deficiencies or 
failures are found during the monitoring period.  Monitoring is a required component of all mitigation plans. 
Mitigation Banks are required to develop an Excellent M and C Plan. 
x	 Minimum Level Restoration M&C: 

-- Riparian preservation/Riparian Habitat Improvement:  Collection of basic information on vegetation 
in the buffer and stability of the banks being buffered, following protocols provided by the Corps, unless 
another protocol is approved in advance.  Information shall be collected on the following two factors at 
0-, 3-, and 5-years after the mitigation is approved: 
a.  	an evaluation of bank stability throughout the reach . 
b. species composition, average species height and average species diameter at breast height (dbh) of 

woody vegetation within the buffer. 
--	 Riparian restoration:  Collection of basic information on vegetation in the buffer and stability of the 

banks being buffered.  Information shall be collected on the following three factors before planting and 
annually for 5 years after planting (remediation and continued monitoring will be required if success 
criteria are not met after 5 years). 
a.  	an evaluation of bank stability throughout the reach.  
b. 	species composition, average species height and average species dbh of woody vegetation within the 

buffer. 
c.  	survival and growth (height and dbh or other biomass measure) of planted vegetation. 

--	 Stream channel restoration, streambank stabilization and stream relocation:  Collection of baseline 
data on stream stability and water quality in streams before and after mitigation is implemented.  
Information shall be collected on the following four factors before mitigation activities are implemented 
and at 1-, 3-, and 5-years after mitigation activities are implemented (remediation and continued 
monitoring will be required if success criteria are not met after 5 years): 
a.  	an evaluation of bank stability throughout the reach.  
b. 	longitudinal and cross-sectional profiles of the restored, relocated, or stabilized reach. 
c.  	mean depth, width, entrenchment ratio, maximum depth at bankfull, bank height ratio, substrate 

characteristics, and other geomorphic data, as indicated on Table 2. 
d. 	 surveying fish populations in the restored reach. 

x	 Moderate Level  Restoration M&C Plans: 
-- Riparian preservation/Riparian Habitat Improvement: Conducting all features under Minimum 

M&C, plus surveying bird, mammal, reptile, and amphibian life in the buffer and fish populations in the 
buffered reach at 0-, 3-, and 5-years after the mitigation is approved. 

-- Riparian restoration:  Conducting all features under Minimum M&C, plus surveying bird, mammal, 
reptile, and amphibian life in the buffer and fish populations in the buffered reach at 0-, 3-, and 5-years 
after planting. 

-- Stream channel restoration/streambank stabilization and stream relocation:  Conducting all features 
under Minimum M&C, plus surveying freshwater mussels and snails, crawfish, and other 
macroinvertebrates in the restored channel before mitigation activities are implemented and at 1-, 2-, and 
5-years after mitigation activities are implemented. 

x	 Substantial Level Restoration M&C:  Conducting all features listed under Moderate M&C, plus
 
simultaneous collection of these data in a suitable reference site.  Substantial M&C Credit cannot be
 
generated for Riparian Buffer Preservation or Habitat Improvement.
 

x	 Excellent Level Restoration M&C:  Conducting all features listed under Substantial M&C at Year 7.  For 
all banks, excellent level of M&C is required and an annual status report must be submitted until all credits 
are sold. Substantial M&C Credit cannot be generated for Riparian Buffer Preservation or Habitat 
Improvement. 
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Compensatory Stream Mitigation
 
Definitions of Factors
 

x	 Priority Area: 
x	 Primary Priority:
 

-- Reaches with species listed as endangered, threatened, or candidate by FWS or GADNR
 
-- Primary trout streams
 
-- Streams identified by the GADNR Stream Team as having an excellent or good IBI score
 
-- Waters adjacent to other Corps’ approved mitigation sites/banks or other protected lands
 
-- National Estuarine Research Reserves
 
-- Reaches in approved greenway corridors
 
-- Wild and Scenic Rivers
 
-- Outstanding Resource Waters
 
-- Essential Fish Habitat
 

x	 Secondary Priority:
 
-- Waters with species listed as Species of concern by FWS or rare/uncommon by GADNR
 
-- Secondary trout streams
 
-- State Heritage Trust Preserves
 
-- Anadromous fish spawning habitat
 
-- Designated shellfish grounds
 

x	 Tertiary Priority:
 
-- All other areas
 

Scaling Factor:  The Scaling Factor is based on the cumulative length of stream, in feet, that will be affected by 
a given dominant impact.   

Simon’s Channel Evolution Stages: 
Stage I      Stable stream connected to floodplain
 
Stage II     Disturbance
 
Stage III    Degradation;  stream begins to entrench
 
Stage IV    Continued degradation and widening;  significant bank erosion on both banks
 
Stage V     Stream continues to widen and form a floodplain; aggradation of sediment to form point bars
 
Stage VI    Quasi-stable stream with new, but lower, floodplain
 

System Credit: Bonus mitigation credit may be generated if proposed riparian mitigation activities include 
minimum width buffers on both sides of a stream reach and legal protection of a fully buffered stream channel.  
Condition 1 must be met to receive System Protection Credit for Condition 2. 
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Compensatory Stream Mitigation 
Definitions of Factors 

Table 2.  Geormorphic measurements for stream restoration and relocation projects. 
Current 
Condition 

Reference Reach Measurements Designed 
Stream 

Mean High Low 
Drainage Area (square miles) 
Stream Type (Rosgen) 
Wbkf (Bankfull width in feet) 
Dbkf (Bankfull mean depth in feet) 
Wfpa (Width of floodprone area) 

Abkf (Xsect. Area) = Wbkf X 
Dbkf 

Wbkf /Dbkf ratio 
Wfpa/Wbkf (Entrenchment ratio) 

Dmax (Max. depth at bankfull) 
Dmaxtob (Max depth at top of bank) 

Dmax/Dbkf (Max depth ratio) 
Dmaxtob/Dmax (Bank ht ratio) 

Lm (Meander length in feet) 
Rc (Radius of Curvature in feet) 
Wblt (Belt width in feet) 
K (Sinuosity) 

Lm/Wbkf (Meander length ratio) 
Rc/Wbkf (Radius of Curve ratio) 
Wblt/Wbkf (Meander width ratio) 

Sval (Valley slope) 
Schan (Channel slope) 
Srif (Riffle slope) 
Spool (Pool slope) 
Srun (Run slope) 
Sglide (Glide slope) 

Srif/Schan (Riffle slope ratio) 
Spool/Schan (Pool slope ratio) 
Srun/Schan (Run slope ratio) 
Sglide/Schan (Glide slope ratio) 

Dmaxpool (Max Pool depth in feet) 
Wpool (Width of pool in feet) 
Lpool (Length of pool in feet) 
Lps (Pool-pool spacing in feet) 

Apool (Pool area) = Wpool X Lpoo 

Dmaxpool/Dbkf (Max pool depth ratio) 
Apool/Abkf (Pool area ratio) 
Wpool/Wbkf (Pool width ratio) 
Lpool/Lbkf (Pool length ratio) 
Lps/Wbkf (Pool-pool spacing ratio) 

D16 (mm) 
D35 (mm) 
D50 (mm) 
D84 (mm) 
D95 (mm) 
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Definitions of Factors 
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WORKSHEET 1: ADVERSE IMPACT FACTORS FOR RIVERINE SYSTEMS WORKSHEET
 

Stream Type 
Impacted 

Intermittent 
0.1 

Perennial Stream > 15’ in width 
0.4 

Perennial Stream < 15’ in width 
0.8 

Priority 
Area 

Tertiary 
0.5 

Secondary 
0.8 

Primary 
1.5 

Existing 
Condition 

Fully Impaired 
0.25 

Somewhat Impaired 
0.5 

Fully Functional 
1.0 

Duration Temporary 
0.05 

Recurrent 
0.1 

Permanent 
0.2 

Dominant 
Impact 

Shade/ 
Clear 

0.05 

Utility 
X-ing 

0.4 

Bank 
Armor 

0.7 

Deten-
tion 

1.5 

Stream 
Crossing 
(< 100’ ) 

1.7 

Impound 

2.7 

Morpho-
logic 

Change 
2.7 

Pipe 
>100’ 

3.0 

Fill 

3.0 
Scaling 
Factor 

(Based on # 
linear feet 
impacted) 

< 100’ 
impact 

0 

100-200’ 
impact 

0.05 

201-500’ 
impact 

0.1 

501-
1000’ 
impact 

0.2 

> 1000’ impact 
0.4 for each 1000’ feet of impact 

(round impacts to the nearest 1000’ ) 
(example: 2,200’ of impact – scaling factor = 0.8; 

2,800’ of impact – scaling factor – 1.2) 

Reaches to Be Impacted Reach 1 Reach 2 Reach 3 Reach 4 
Complete the Following for Each Reach to Be Impacted 

Simon Channel Evolution Stage 

Rosgen Stream Type/D50 

Criteria for Selecting Existing 
Condition for Each Reach 
Bankfull  Width and Depth Width: 

Depth: 
Width: 
Depth: 

Width: 
Depth: 

Width: 
Depth: 

Bankfull Indicators (attach photograph 
showing bankfull for each reach) 

Factors Reach 1 Reach 2 Reach 3 Reach 4 
Stream Type Impacted 

Priority Area 

Existing Condition 

Duration 

Dominant Impact 

Scaling Factor 

Sum of Factors                             M = 

Feet Stream in Reach Impacted  LF = 

M X LF = 

Total Mitigation CreditsRequired = (M X LF) = ________________ 
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WORKSHEET 2: STREAM CHANNEL RESTORATION, STREAM RELOCATION, AND
 
STREAMBANK RESTORATION WORKSHEET
 

Net Benefit 

All proposals must include at least a 25’ riparian buffer on both banks 
Buffers >50’ +2’/%slope also may generate riparian credit (use see buffer worksheet) 

Streambank 
Stabilization 

Structure 
Removal 

Stream Channel Restoration and 
Stream Relocation 

2.0 4.0 to 8.0 
Priority 4 

1.0 
Priority 3 

4.0 
Priority 1 or 2 

8.0 
Monitoring/ 
Contingency 

Minimal (Required) 
0 

Moderate 
0.3 

Substantial 
0.4 

Excellent 
1.0 

Priority Area Tertiary 
0.05 

Secondary 
0.2 

Primary 
1.0 

Control RC on restored channel and 
25’ buffer (Required) 

0.1 

Required RC + CE or GPP 

0.3 

Required RC + CE + GPP 

0.5 
Mitigation Timing Schedule 3 

0 
Schedule 2 (Use for all banks) 

0.1 
Schedule 1 

0.5 

Factors Reach 1 Reach 2 Reach 3 Reach 4 
Submit Representative Photographs a Completed Table 2 and 

Conceptual Restoration Design for Each Restored or 
Relocated Reach; Submit Photographs of Each Bank Where 

Streambank Stabilization will be Conducted 
Net Benefit 

Monitoring/Contingency (at least 
minimal M&C required) 
Priority Area 

Control (at least a RC required) 

Mitigation Timing 

Sum of Factors                       M = 

Feet Stream in Reach (do not count 
each bank separately)             LF = 
M X LF = 

Total Channel Restoration/Relocation Credits Generated = (M X LF) = ____________
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WORKSHEET 3:  RIPARIAN RESTORATION AND PRESERVATION WORKSHEET
 

Net Benefit - select value 
for each stream side 

Riparian Restoration/Habitat Improvement/Preservation Factors – MBW = Minimum Buffer 
Width = 50’+2’/% slope 

Select Values from Table 1 
System Credit Condition 1 Condition 1:  MWB restored or protected on both streambanks 

To Calculate Value:  Average of the Net Benefit values for Stream Side A and Stream Side B 
System Credit Condition 2 RC Placed on Channel 

0.05 
RC and CE Placed on Channel 

0.1 
M&C - select value for 
each stream side 

Mimimal (Required) 
0 

Moderate 
0.2 

Substantial 
0.25 

Excellent 
0.3 

Priority Area Tertiary 
0.05 

Secondary 
0.2 

Primary 
0.7 

Control RC on restored channel and 
25’ buffer (Required) 

0.1 

Required RC + CE or GPP 

0.3 

Required RC + CE + GPP 

0.5 
Mitigation Timing - select 
value for each stream side 

Schedule 3 
0 

Schedule 2 (Use for all banks) 
0.05 

Schedule 1 
0.15 

Riparian Reaches Reach 1 Reach 2 Reach 3 Reach 4 
Complete the Following for Each Riparian Reach 

Simon Channel Evolution Stage 

Rosgen Stream Type/D50 

Criteria for Selecting Existing Condition for 
Each Reach 
Bankfull  Width and Depth Width: 

Depth: 
Width: 
Depth: 

Width: 
Depth: 

Width: 
Depth: 

Bankfull Indicators (attach photograph 
showing bankfull for each reach) 

Factors Reach 1 Reach 2 Reach 3 Reach 4 
Net Benefit Stream Side A 

Stream Side B 
System Credit:  Condition 1 Met 

System Credit:  Condition 2 met (applicable 
only if Condition 1 met) 
M&C (at least minimal 
M&C required) 

Stream Side A 
Stream Side B 

Priority Area 

*Control (at least a RC required) 

*Mitigation Timing (none 
for riparian preservation) 

Stream Side A 
Stream Side B 

Sum of Factors                                     M = 

Linear Feet of Stream Buffered 
(do not count each bank separately)    LF = 
M X LF = 

Total Riparian Restoration Credits Generated = (M X LF) = ________________ 
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MITIGATION BANK SERVICE AREAS
 

The attached “Service Area Maps” were developed by the Georgia Mitigation Bank Review Team 
(MBRT), and are based on the “State of Georgia Hydrologic Unit Map, Cataloging Units (i.e., 8-Digit 
Units)." The maps are intended to assist in the development and expeditious approval of proposed 
commercial wetland and stream mitigation banks.  Although the MBRT strongly recommends the 
service areas depicted by these maps, their use is not mandatory.  For bank sponsors proposing 
alternative service areas, adequate information must be provided to document how the unique aquatic 
and/or ecological functions of the bank would offset impacts to similar wetlands/streams located in the 
alternative service area. 

These maps are to be used as follows: 

1. Determine which of the primary service areas would include the location of the proposed bank.  
Within this primary service area, SOP credits generated by the bank could be used, in accordance with 
established policies and procedures, to mitigate projects authorized by both Nationwide Permits (NWPs) 
and Individual Permits (IPs); and for resolution of enforcement actions. 

2. For a bank’s corresponding secondary service area, credits could only be used to mitigate projects 
authorized by NWPs and for resolution of enforcement actions. 
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Incorporating the National Research Council’s Mitigation Guidelines
 
Into the Clean Water Act Section 404 Program
 

BACKGROUND
 

In its comprehensive report entitled “Compensating for Wetland Losses Under the Clean Water Act,” the 
National Research Council (NRC) provided ten guidelines to aid in planning and implementing successful 
mitigation projects (“Operational Guidelines for Creating or Restoring Wetlands that are Ecologically Self-
Sustaining”; NRC, 2001).  Please note that these guidelines also pertain to restoration and enhancement of other 
aquatic resource systems, such as streams.  Each of the ten guidelines can generally be described as A) basic 
requirement for mitigation success, or B) guide for mitigation site selection. The following sections include both 
the original text of the NRC guidelines, in italics, as well as a discussion of how applicants and field staff can 
incorporate these guidelines into the development and review of mitigation projects. 

A.  Basic Requirements for Success 

When considering mitigation sites it is important to note that wetland mitigation is not a precise, exact science 
and predictable results are not always obtainable. Having an adaptive management attitude is a necessity. One 
should incorporate experimentation into the mitigation plan when possible. This may mean using experimental 
plots within a mitigation site with different controls, replication, different treatments, inputs, etc., to determine if 
specific mitigation efforts are effectively meeting the desired goals. This requires detailed planning, effective 
implementation of the mitigation project, close monitoring (both short and long term) of the implemented plans 
and finally adjusting to intermediate results with an adaptive attitude and additional modifications to obtain long 
range wetland and watershed goals. In addition, researchers have found that restoration is the most likely type of 
mitigation to result in successful and sustainable aquatic resource replacement. Moreover, numerous studies in a 
variety of landscapes and watershed types have shown that of all factors contributing to mitigation success, 
attaining and maintaining appropriate hydrological conditions is the most important. The following NRC 
guidelines should be considered basic requirements for mitigation success. 

A 1.  Whenever possible, choose wetland restoration over creation. 

Select sites where wetlands previously existed or where nearby wetlands still exist. Restoration of wetlands 
has been observed to be more feasible and sustainable than creation of wetlands. In restored sites the proper 
substrate may be present, seed sources may be on-site or nearby, and the appropriate hydrological conditions 
may exist or may be more easily restored. 

The US Army Corps of Engineers (USACE) and Environmental Protection Agency (USEPA) Mitigation 
Memorandum of Agreement states that, “because the likelihood of success is greater and the impacts to 
potentially valuable uplands are reduced, restoration should be the first option considered” (Fed. Regist. 
60(Nov. 28):58605).  The Florida Department of Environmental Regulation (FDER 1991a) recommends an 
emphasis on restoration first, then enhancement, and, finally, creation as a last resort.   Morgan and Roberts 
(1999) recommend encouraging the use of more restoration and less creation. 

The applicant proposes the type of mitigation. However, the USACE and other agencies will evaluate 
proposals based on the ease of completion and the likelihood of success. Therefore, pure wetland creation will 
be evaluated using very stringent criteria before being approved for use as compensatory mitigation for project 
impacts. Some projects may include creation as part of an overall mitigation effort that involves restoration, 
enhancement, and/or preservation (e.g., as in a proposed mitigation bank). In these cases, evaluation will be 
based on the entire proposal and its location in the watershed. 
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A 2.  Avoid over-engineered structures in the wetland's design 

Design the system for minimal maintenance. Set initial conditions and let the system develop.  Natural 
systems should be planned to accommodate biological systems. The system of plants, animals, microbes, 
substrate, and water flows should be developed for self-maintenance and self-design. Whenever possible, avoid 
manipulating wetland processes using approaches that require continual maintenance. Avoid hydraulic control 
structures and other engineered structures that are vulnerable to chronic failure and require maintenance and 
replacement. If necessary to design in structures, such as to prevent erosion until the wetland has developed 
soil stability, do so using natural features, such as large woody debris.  Be aware that more specific habitat 
designs and planting will be required where rare and endangered species are among the specific restoration 
targets. 

Whenever feasible, use natural recruitment sources for more resilient vegetation establishment.  Some 
systems, especially estuarine wetlands, are rapidly colonized, and natural recruitment is often equivalent or 
superior to plantings (Dawe et al. 2000). Try to take advantage of native seed banks, and use soil and plant 
material salvage whenever possible. Consider planting mature plants as supplemental rather than required, 
with the decision depending on early results from natural recruitment and invasive species occurrence.  
Evaluate on-site and nearby seed banks to ascertain their viability and response to hydrological conditions. 
When plant introduction is necessary to promote soil stability and prevent invasive species, the vegetation 
selected must be appropriate to the site rather than forced to fit external pressures for an ancillary purpose 
(e.g., preferred wildlife food source or habitat). 

The use of over-engineered structures and maintenance intensive plans for mitigation is not recommended 
and will be evaluated using very stringent criteria. If these types of plans are ultimately approved, they must 
include a comprehensive remedial plan and financial assurances [note that all mitigation projects should have 
remedial plans and financial assurances], along with a non-wasting endowment to insure that proper 
maintenance occurs.  

It should also be noted that aggressive soil and planting plans using introduced plants and soil from outside 
sources must be closely monitored to prevent invasive plant takeovers and monotypic plant communities. Such 
failures can be minimized by undertaking both short-term and long-term monitoring, and having contingency 
plans in place. 

A.3. Restore or develop naturally variable hydrological conditions. 

Promote naturally variable hydrology, with emphasis on enabling fluctuations in water flow and level, and 
duration and frequency of change, representative of other comparable wetlands in the same landscape setting.  
Preferably, natural hydrology should be allowed to become reestablished rather than finessed through active 
engineering devices to mimic a natural hydroperiod. When restoration is not an option, favor the use of passive 
devices that have a higher likelihood to sustain the desired hydroperiod over long term.  Try to avoid designing 
a system dependent on water-control structures or other artificial infrastructure that must be maintained in 
perpetuity in order for wetland hydrology to meet the specified design. In situations where direct (in-kind) 
replacement is desired, candidate mitigation sites should have the same basic hydrological attributes as the 
impacted site. 

Hydrology should be inspected during flood seasons and heavy rains, and the annual and extreme-event 
flooding histories of the site should be reviewed as closely as possible. For larger mitigation projects, a detailed 
hydrological study of the site should be undertaken, including a determination of the potential interaction of 
groundwater with the proposed wetland. Without flooding or saturated soils, for at least part of the growing 
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season, a wetland will not develop.  Similarly, a site that is too wet will not support the desired biodiversity. 
The tidal cycle and stages are important to the hydrology of coastal wetlands. 

Natural hydrology is the most important factor in the development of successful mitigation. Wetlands and 
other waters are very dynamic, and dependent on natural seasonal and yearly variations that are unlikely to be 
sustainable in a controlled hydrologic environment. Artificial structures and mechanisms should be used only 
temporarily. Complex engineering and solely artificial mechanisms to maintain water flow normally will not be 
acceptable in a mitigation proposal. In those sites where an artificial water source (irrigation) has been used to 
attempt to simulate natural hydrology there are several problems that lead to reduced likelihood of success. First, 
artificial irrigation does not provide the dynamic and variable nature of water flow normally found in wetlands 
or riparian systems. Second, the lack of seasonal flows limits the transport of organic matter into and out of the 
wetland or riparian system. Without any inflow, the net result of artificial irrigation is transport of organic 
material out of the system. Third, depending on the timing, the use of flood or sprinkler systems on newly 
created or restoration sites often promotes the germination and growth of exotic plant species. 

Note that this changes the USACE’ past policy of accepting artificial irrigation as the sole source of 
hydrology for mitigation projects. If permitted at all, these projects will require substantial financial assurances 
and a higher mitigation ratio to offset their risk of failure. Applicants must weigh the potential investment costs 
of acquiring land suitable for restoration versus creation projects in upland environments that will likely involve 
higher long-term costs and greater risks of mitigation site failure. 

The USACE may approve exceptions dealing with hydrologic manipulations, on a case-by-case basis in 
highly unusual circumstances. It should be noted, however, that even minor engineering or hydraulic 
manipulation requiring long-term maintenance will only be approved after the applicant posts a non-wasting 
endowment, performance bond, or other financial assurance. 

A.4.  Consider complications associated with creation or restoration in seriously degraded or disturbed 
sites 

A seriously degraded wetland, surrounded by an extensively developed landscape, may achieve its maximal 
function only as an impaired system that requires active management to support natural processes and native 
species (NRC 1992). It should be recognized, however, that the functional performance of some degraded sites 
may be optimized by mitigation, and these considerations should be included if the goal of the mitigation is 
water- or sediment-quality improvement, promotion of rare or endangered species, or other objectives best 
served by locating a wetland in a disturbed landscape position.  Disturbance that is intense, unnatural, or rare 
can promote extensive invasion by exotic species or at least delay the natural rates of redevelopment.  
Reintroducing natural hydrology with minimal excavation of soils often promotes alternative pathways of 
wetland development.  It is often advantageous to preserve the integrity of native soils and to avoid deep 
grading of substrates that may destroy natural belowground processes and facilitate exotic species colonization 
(Zedler 1996). 

When considering restoration options it is necessary to determine the spatial and temporal scale of the 
damage: is the damage limited to the water body itself, or is it a predominant characteristic of the watershed or 
the surrounding landscape? On-site damage may be restorable, whereas regional-scale damage may be more 
difficult, or impossible, to reverse or obtain historic conditions. Alternate goals may be necessary in order to 
determine specific goals of the restoration project. Those desired wetland mitigation goals will depend on the 
resources needed, the level of degradation and realistic mitigation targets as reflected by the watershed and 
surrounding landscape. This issue points to the importance of evaluating mitigation plans from a broader 
watershed perspective. 
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A.5. Conduct early monitoring as part of adaptive management 

Develop a thorough monitoring plan as part of an adaptive management program that provides early 
indication of potential problems and direction for correction actions.  The monitoring of wetland structure, 
processes, and function from the onset of wetland restoration or creation can indicate potential problems. 
Process monitoring (e.g., water-level fluctuations, sediment accretion and erosion, plant flowering, and bird 
nesting) is particularly important because it will likely identify the source of a problem and how it can be 
remedied. Monitoring and control of nonindigenous species should be a part of any effective adaptive 
management program. Assessment of wetland performance must be integrated with adaptive management. Both 
require understanding the processes that drive the structure and characteristics of a developing wetland. Simply 
documenting the structure (vegetation, sediments, fauna, and nutrients) will not provide the knowledge and 
guidance required to make adaptive “corrections” when adverse conditions are discovered.  Although wetland 
development may take years to decades, process-based monitoring might provide more sensitive early indicators 
of whether a mitigation site is proceeding along an appropriate trajectory. 

There are many factors that may positively or negatively influence aquatic resources and the functions they 
provide, such as urbanization, farming or grazing. Wetlands and other aquatic resources are often subject to a 
wide range and frequency of events such as floods, fires and ice storms. As with all natural systems, some things 
are beyond control. Well-crafted mitigation plans, however, recognize the likelihood of these events and attempt 
to plan for them, primarily through monitoring and adaptive management. In addition, it is important to realize 
the mobile nature of wetlands and streams. They change over time and over the landscape in response to internal 
and external forces. 

Monitoring and adaptive management should be used to evaluate and adjust maintenance (e.g., predator 
control, irrigation), and design remedial actions. Adaptive management should consider changes in ecological 
patterns and processes, including biodiversity of the mitigation project as it evolves or goes through successional 
stages. Trends in the surrounding area must also be taken into account (i.e., landscape/watershed context). Being 
proactive helps ensure the ultimate success of the mitigation, and improvement of the greater landscape.  One 
proactive methodology is incorporation of experimentation into the mitigation plan when possible, such as using 
experimental plots within a mitigation site with different controls, replication, different treatments, inputs, etc., 
to determine if specific mitigation efforts are meeting the desired goals. 

B. Mitigation Site Selection 

The selection of an appropriate site to construct a mitigation project is one of the most important, yet often 
under-evaluated, aspects of mitigation planning.  In many instances, the choice of the mitigation site has been 
completed by the applicant based solely on economic considerations with minimal concern for the underlying 
physical and ecological characteristics of the site.  While economic factors are important in determining the 
practicability of site selection, current technology and the following NRC guidelines should also factor into the 
selection of a mitigation site. 

B.1.  Consider the hydrogeomorphic and ecological landscape and climate 

Whenever possible, locate the mitigation site in a setting of comparable landscape position and 
hydrogeomorphic class.  Do not generate atypical “hydrogeomorphic hybrids”; instead, duplicate the features 
of reference wetlands or enhance connectivity with natural upland landscape elements (Gwin et al. 1999). 

Regulatory agency personnel should provide a landscape setting characterization of both the wetland to be 
developed and, using comparable descriptors, the proposed mitigation site. Consider conducting a cumulative 
impact analysis at the landscape level based on templates for wetland development (Bedford 1999).  Landscapes 
have natural patterns that maximize the value and function of individual habitats.  For example, isolated 
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wetlands function in ways that are quite different from wetlands adjacent to rivers.  A forested wetland island, 
created in an otherwise grassy or agricultural landscape, will support species that are different from those in a 
forested wetland in a large forest tract. For wildlife and fisheries enhancement, determine if the wetland site is 
along ecological corridors such as migratory flyways or spawning runs.  Constraints also include landscape 
factors. Shoreline and coastal wetlands adjacent to heavy wave action have historically high erosion rates or 
highly erodible soils, and often-heavy boat wakes.  Placement of wetlands in these locations may require 
shoreline armoring and other protective engineered structures that are contrary to the mitigation goals and at 
cross-purposes to the desired functions 

Even though catastrophic events cannot be prevented, a fundamental factor in mitigation plan design should 
be how well the site will respond to natural disturbances that are likely to occur.  Floods, droughts, muskrats, 
geese, and storms are expected natural disturbances and should be accommodated in mitigation designs rather 
than feared.  Natural ecosystems generally recover rapidly from natural disturbances to which they are 
adapted.  The design should aim to restore a series of natural processes at the mitigation sites to ensure that 
resilience will have been achieved. 

Watershed management requires thinking in terms of multiple spatial scales: the specific wetland or stream 
itself, the watershed that influences the wetland/stream, and the greater landscape. The landscape in which a 
wetland or water exists, defines its hydrogeologic setting. The hydrogeologic setting in turn controls surface and 
sub-surface flows of water, while a variety of hydrogeologic settings results in biological and functional 
diversity of aquatic resources. 

There are three aspects of watershed management that the applicant must address in a mitigation plan: 
hydrogeomorphic considerations, the ecological landscape, and climate. It should be noted that the overall goal 
of compensatory mitigation is to replace the functions being lost (functional equivalency) due to a permitted 
Section 404 activity. By evaluating the hydrogeomorphic setting, ecological landscape and climate, one can 
determine which attributes can be manipulated (i.e. hydrology, topography, soil, vegetation or fauna) to restore, 
create or enhance viable aquatic functions.  

Hydrogeomorphic considerations refers to the source of water and the geomorphic setting of the area.  For 
example, a riverine wetland receives water from upstream sources in a linear manner, whereas vernal pools exist 
as relatively closed depressions underlain by an impermeable layer that allows rainfall runoff from a small 
watershed to fill the pool during specific times of year. Applicants should strive to replicate the 
hydrogeomorphic regime of the impacted water to increase the potential that the mitigation site mimics the 
functions lost. Only as a last resort, should applicants prepare plans for constructing wetlands using artificial 
water sources or placing wetlands into non-appropriate areas of the landscape. In such cases, there should be a 
contingency plan to prepare for unanticipated events or failures.  

Ecological landscape describes the location and setting of the wetland/water in the surrounding landscape. For 
example, attempting to place mitigation in a dissimilar ecological complex than that of the impacted water is 
expected to result in a wetland/water unlikely to replicate the functions of the wetland/water that was lost. In all 
cases, the applicant should evaluate the historical ecological landscape of the mitigation site; for example, if 
there had been large areas of forested wetland in an agricultural area, then replacement of a forested wetland 
may be appropriate given other factors that should be considered.  In most cases, applicants should plan for a 
mitigation area that fits best within the ecological landscape of the watershed or region of the mitigation site. 
Applicants should also consider constructing mitigation sites with more than one type of wetland/water regime, 
if appropriate, to provide for landscape diversity.  

Climate also affects mitigation and is clearly beyond the control of the applicant.  Therefore, the mitigation 
site should be sited in an area supported by the normal rainfall, subsurface and/or groundwater in the region. 
Climate considerations also can impact other hydrologic issues, sediment transport factors and other factors 
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affecting attainment of desired functions. While climate cannot be manipulated, applicants need to account for it 
in mitigation plans, including local and regional variability and extremes. 

B. 2. Adopt a dynamic landscape perspective 

Consider both current and future watershed hydrology and wetland location. Take into account surrounding 
land use and future plans for the land. Select sites that are, and will continue to be, resistant to disturbance from 
the surrounding landscape, such as preserving large buffers and connectivity to other wetlands. Build on 
existing wetland and upland systems.  If possible, locate the mitigation site to take advantage of refuges, buffers, 
green spaces, and other preserved elements of the landscape.  Design a system that utilizes natural processes 
and energies, such as the potential energy of streams as natural subsidies to the system.  Flooding rivers and 
tides transport great quantities of water, nutrients, and organic matter in relatively short time periods, 
subsidizing the wetlands open to these flows as well as the adjacent rivers, lakes, and estuaries. 

Applicants should consider both current and expected future hydrology (including effects of any proposed 
manipulations), sediment transport, locations of water resources, and overall watershed functional goals before 
choosing a mitigation site. This is extremely critical in watersheds that are rapidly urbanizing; changing 
infiltration rates can modify runoff profiles substantially, with associated changes in sediment transport, 
flooding frequency, and water quality. More importantly, this factor encourages applicants to plan for long-term 
survival by placing mitigation in areas that will remain as open space and not be severely impacted by clearly 
predictable development. Consideration of the landscape perspective requires evaluation of buffers and 
connectivity (both hydrologic- and habitat-related). Buffers are particularly important to insure that changing 
conditions are ameliorated, especially in watersheds that have been, or are in the process of being, heavily 
developed. In addition, because wetlands are so dynamic, adequate buffers and open space upland areas are vital 
to allowing for wetlands to “breath” (expand and/or decrease in size and function) and migrate within the 
landscape, particularly in watersheds under natural and/or man-made pressures. 

B.3. Pay attention to subsurface conditions, including soil and sediment geochemistry and physics, 
groundwater quantity and quality, and infaunal communities. 

Inspect and characterize the soils in some detail to determine their permeability, texture, and stratigraphy. 
Highly permeable soils are not likely to support a wetland unless water inflow rates or water tables are high. 
Characterize the general chemical structure and variability of soils, surface water, groundwater, and tides. 
Even if the wetland is being created or restored primarily for wildlife enhancement, chemicals in the soil and 
water may be significant, either for wetland productivity or bioaccumulation of toxic materials.  At a minimum, 
these should include chemical attributes that control critical geochemical or biological processes, such as pH, 
redox, nutrients (nitrogen and phosphorus species), organic content and suspended matter. 

Knowledge of the physical and chemical properties of the soil and water at the mitigation site is also critical 
to choice of location. For example, to mitigate for a saline wetland, without knowing the properties of the soil 
and water sources at the mitigation site, it is unlikely that such a wetland is restorable or creatable. Certain 
plants are capable of tolerating some chemicals and actually thrive in those environments, while others plants 
have low tolerances and quickly diminish when subjected to water containing certain chemicals, promoting 
monotypic plant communities. Planning for outside influences that may negatively affect the mitigation project 
can make a big difference as to the success of the mitigation efforts and meeting watershed objectives. 

B.4.  Pay particular attention to appropriate planting elevation, depth, soil type, and seasonal timing. 

When the introduction of species is necessary, select appropriate genotypes.  Genetic differences within 
species can affect wetland restoration outcomes, as found by Seliskar (1995), who planted cordgrass (Spartina 
alterniflora) from Georgia, Delaware, and Massachusetts into a tidal wetland restoration site in Delaware.  
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Different genotypes displayed differences in stem density, stem height, belowground biomass, rooting depth, 
decomposition rate, and carbohydrate allocation.  Beneath the plantings, there were differences in edaphic 
chlorophyll and invertebrates. 

Many sites are deemed compliant once the vegetation community becomes established.  If a site is still being 
irrigated or recently stopped being irrigated, the vegetation might not survive.  In other cases, plants that are 
dependent on surface-water input might not have developed deep root systems.  When the surface-water input is 
stopped, the plants decline and eventually die, leaving the mitigation site in poor condition after the USACE has 
certified the project as compliant. 

A successful mitigation plan needs to consider soil type and source, base elevation and water depth, plant 
adaptability and tolerances, and the timing of water input. When possible: a) use local plant stock already 
genetically adapted to the local environment; b) use stock known to be generally free from invasive or non-
native species; c) use soil banks predetermined to have desirable seed sources; d) choose soil with desirable 
characteristics (e.g., high clay composition and low silt and sand composition for compaction purposes); e) 
determine \final bottom elevations to insure that targeted water regimes are met and the planned plant 
community can tolerate the water depth, frequency of inundation and quality of water sources. 

It is particularly helpful to examine reference wetlands and/or waters near the mitigation area, in order to 
identify typical characteristics of sustainable waters in a particular watershed or region. This allows one to 
determine the likelihood of certain attributes developing in a proposed mitigation site. It should be emphasized 
that wetland restoration is much more likely to achieve desired results than wetland creation, as evidence of a 
previously existing wetland or other aquatic resource is a strong indicator of what will return, given the proper 
circumstances Historical data for a particular site, if available, can also help establish management goals and 
monitoring objectives. Creating wetlands from uplands has proven to be difficult and often requires extensive 
maintenance. 

B.5.  Provide appropriately heterogeneous topography 

The need to promote specific hydroperiods to support specific wetland plants and animals means that 
appropriate elevations and topographic variations must be present in restoration and creation sites.  Slight 
differences in topography (e.g., micro- and meso-scale variations and presence and absence of drainage 
connections) can alter the timing, frequency, amplitude, and duration of inundation. In the case of some less-
studied, restored wetland types, there is little scientific or technical information on natural microtopography 
(e.g., what causes strings and flarks in patterned fens or how hummocks in fens control local nutrient dynamics 
and species assemblages and subsurface hydrology are poorly known).  In all cases, but especially those with 
minimal scientific and technical background, the proposed development wetland or appropriate example(s) of 
the target wetland type should provide a model template for incorporating microtopography. 

Plan for elevations that are appropriate to plant and animal communities that are reflected in adjacent or 
close-by natural systems. In tidal systems, be aware of local variations in tidal flooding regime (e.g., due to 
freshwater flow and local controls on circulation) that might affect flooding duration and frequency. 

While manipulations of natural water supply may not be possible or desirable, changes in topography are 
possible and should be incorporated in the design of a restored or created wetland/water when needed. Varying 
the depths of the substrate of the mitigation area ensures a heterogeneous topography, decreasing the likelihood 
of homogenous plant communities. Rather than plan on one water level or one elevation of the substrate, in 
hopes of establishing a specific plant community, it is best to vary the depth of the bottom stratum.  This will 
increase the likelihood of success for a more diverse targeted plant community and desired functions. 
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US Army Corps 
of Engineers 

United States Army Corps of Engineers 

Regulatory Branch 


Washington, D.C. 20314 


United States Environmental Protection Agency 

Wetlands and Aquatic Resources Regulatory Branch 


Washington, D.C. 20460 


MEMORANDUM TO THE FIELD 

SUBJECT: 	 Model Compensatory Mitigation Plan Checklist for Aquatic Resource 
Impacts Under the Corps Regulatory Program Pursuant to Section 404 of 
the Clean Water Act and Section 10 of the Rivers and Harbors Act. 

We are pleased, as part of the implementation of the National Wetlands 
Mitigation Action Plan, to enclose a model compensatory mitigation plan checklist with a 
supporting supplement. The checklist and supplement should serve as a technical guide 
for permit applicants preparing compensatory mitigation plans to offset impacts to 
aquatic resources authorized under the Clean Water Act Section 404 and the Rivers and 
Harbors Act Section 10 programs. 

The purpose of the checklist is to identify the types and extent of information that 
agency personnel need to assess the likelihood of success of a mitigation proposal. The 
checklist provides a basic framework that will improve predictability and consistency in 
the development of mitigation plans for permit applicants. This checklist should be 
included, along with the National Research Council's Guidelines for Self-Sustaining 
Mitigation sent under separate cover, in each Corps Districts' Mitigation and Monitoring 
Guidelines currently under development or revision. This checklist can be adapted to 
account for specific environmental conditions in different regions of the U.S. 

~iv(!!#Michael B. White ohn W. Meagher 
Chief of Operations, Headquarters 0:::Wetlands Division 
U.S. Army Corps of Engineers U.S. Environmental Protection Agency 



   
 

                

 
 

 
            

 

 
  

 
                 

 
  

 
 

  

 
 

  
 

 
 

  
 

 
  

  
  

 

                                                 
 

   

MULTI-AGENCY COMPENSATORY MITIGATION PLAN CHECKLIST1 

�     Mitigation Goals and Objectives 
oDescribe functions lost at impact site 
oDescribe functions to be gained at mitigation site 
oDescribe overall watershed improvements to be gained 

�     Baseline Information for Impact and Proposed Mitigation Sites 
oProvide data on physical attributes of sites (soils, vegetation, hydrology) 
oDescribe historic and existing land uses and resources impacted 
oDescribe reference site attributes if available 

�     Mitigation Site Selection and Justification 
oDescribe process of selecting proposed site 
oLikelihood of success, future land use compatibility, etc. 

�     Mitigation Work Plan 
oLocation 
oConstruction Plan 
oDescribe planned hydrology, vegetation, soils, buffers, etc. 

�     Performance Standards 
o Identify success criteria 
oCompare functions lost and gained at impact and mitigation sites  
oDescribe soils, vegetation and hydrology parameter changes 

�     Site Protection and Maintenance 
oList parties and responsibilities 
oProvide evidence of legal protective measures 
oMaintenance plan and schedule 

�     Monitoring Plan 
oProvide monitoring schedule, identify party (ies) and responsibilities 
oSpecify data to be collected, including assessment tools and methodologies 

�     Adaptive Management Plan 
o Identify party (ies) and responsibilities 
oRemedial measures (financial assurances, management plan, etc.) 

�     Financial Assurances 
o Identify party (ies) responsible for assurances 
oSpecify type of assurance, contents and schedule 

1 Refer to “Supplement: Compensatory Mitigation Plan Checklist” for further explanation of specific checklist 
items. 
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SUPPLEMENT: COMPENSATORY MITIGATION PLAN CHECKLIST 

This document is intended as a technical guide for Clean Water Act (CWA) Section 404 permit 
applicants2 preparing compensatory mitigation plans. Compensatory mitigation is required to offset 
impacts that cannot be avoided and minimized to the extent practicable.  The purpose of this document 
is to identify the types and extent of information that agency personnel need to assess the likelihood of 
success of a mitigation proposal. Success is generally defined as: a healthy sustainable wetland/water 
that – to the extent practicable – compensates for the lost functions of the impacted water in an 
appropriate landscape/watershed position.  This checklist provides a basic framework that will 
improve predictability and consistency in the development of mitigation plans for permit applicants. 
Although every mitigation plan may not need to include each specific item, applicants should address 
as many as possible and indicate, when appropriate, why a particular item was not included (For 
example, permit applicants who will be using a mitigation bank would not be expected to include 
detailed information regarding the proposed mitigation bank site since that information is included in 
the bank’s enabling instrument). This checklist can be adapted to account for specific environmental 
conditions in different regions of the U.S. 

1.    Mitigation Goals and Objectives 
Impact Site 
a. Describe and quantify the aquatic resource type and functions that will be impacted at the proposed 

impact site. Include temporary and permanent impacts to the aquatic environment. 
b. Describe aquatic resource concerns in the watershed (e.g. flooding, water quality, habitat) and how 

the impact site contributes to overall watershed/regional functions. Identify watershed or other 
regional plans that describe aquatic resource objectives. 

Mitigation Site 
c. Describe and quantify the aquatic resource type and functions for which the mitigation project is 

intended to compensate. 
d. Describe the contribution to overall watershed/regional functions that the mitigation site(s) is 

intended to provide. 

2.    Baseline Information - for proposed impact site, proposed mitigation site & if applicable, 
proposed reference site(s). 
a. Location 

1. Coordinates (preferably using DGPS) & written location description (including block, lot, 
township, county, Hydrologic Unit Code (HUC) number, as appropriate and pertinent. 
2. Maps (e.g., site map with delineation (verified by the Corps), map of vicinity, map 
identifying location within the watershed, NWI map, NRCS soils map, zoning or planning 
maps; indicate area of proposed fill on site map). 
3. Aerial/Satellite photos. 

b. Classification – Hydrogeomorphic as well as Cowardin classification, Rosgen stream type, NRCS 
classification, as appropriate. 

2 The checklist may be used in other federal or state programs as well; however, additional information may be 
needed to satisfy specific program requirements.  For example, Attachment A indicates additional information 
needed by the Natural Resources Conservation Service (NRCS) to satisfy the Swampbuster provisions of the Food 
Security Act. 
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c. Quantify wetland resources (acreage) or stream resources (linear feet) by type(s). 
d. Assessment method(s) used to quantify impacts to aquatic resource functions (e.g., HGM, IBI, 

WRAP, etc.); explain findings.  The same method should be used at both impact and mitigation 
sites. 

e. Existing hydrology 
1. Water budget.  Include water source(s) (precipitation, surface runoff, groundwater, stream) 
and losses(s). Provide budgets for both wet and dry years. 
2. Hydroperiod (seasonal depth, duration, and timing of inundation and/or saturation), percent 
open water. 
3. Historical hydrology of mitigation site if different than present conditions 
4. Contributing drainage area (acres). 
5. Results of water quality analyses (e.g., data on surface water, groundwater, and tides for 
such attributes as pH, redox, nutrients, organic content, suspended matter, DO, heavy metals). 

f. Existing vegetation 
1. List of species on site, indicating dominants. 
2. Species characteristics such as densities, general age and health, and native/non-

native/invasive status. 
3. Percent vegetative cover; community structure (canopy stratification). 
4. Map showing location of plant communities. 

g. Existing soils 
1. Soil profile description (e.g., soil survey classification and series) and/or stream substrate 
(locate soil samples on site map). 
2. Results of standard soils analyses, including percent organic matter, structure, texture, 
permeability. 

h. Existing wildlife usage (indicate possible threatened and endangered species habitat). 
i. Historic and current land use; note prior converted cropland. 
j. Current owner(s) 
k. Watershed context/surrounding land use. 

1. Impairment status and impairment type (e.g., 303(d) list) of aquatic resources. 
2. Description of watershed land uses (percent ag, forested, wetland, developed). 
3. Size/Width of natural buffers (describe, show on map). 
4. Description of landscape connectivity: proximity and connectivity of existing aquatic 
resources and natural upland areas (show on map). 
5. Relative amount of aquatic resource area that the impact site represents for the watershed 
and/or region (i.e., by individual type and overall resources). 

3. Mitigation Site Selection & Justification 
a. Site-specific objectives: Description of mitigation type(s) 3 , acreage(s) and proposed compensation 

ratios. 
b. Watershed/regional objectives: Description of how the mitigation project will compensate for the 

functions identified in the Mitigation Goals section 1(c).   
c. Description of how the mitigation project will contribute to aquatic resource functions within the 

watershed or region (or sustain/protect existing watershed functions) identified in the Mitigation 

3 That is, restoration, enhancement, creation or preservation: see Regulatory Guidance Letter (RGL) 02-2, 
Mitigation RGL, for definitions for these terms. 
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Goals section 1(d).  How will the planned mitigation project contribute to landscape 

connectivity?
!

d. Likely future adjacent land uses and compatibility (show on map or aerial photo). 
e. Description of site selection practicability in terms of cost, existing technology, and logistics. 
f. If the proposed mitigation is off-site and/or out-of-kind, explain why on-site or in-kind 

options4 are not practicable or environmentally preferable. 
g. Existing and proposed mitigation site deed restrictions, easements and rights-of-way. 

Demonstrate how the existence of any such restriction will be addressed, particularly in the 
context of incompatible uses. 

h. Explanation of how the design is sustainable and self-maintaining. Show by means of a water 
budget that there is sufficient water available to sustain long-term wetland or stream hydrology. 
Provide evidence that a legally defensible, adequate and reliable source of water exists. 

i. USFWS and/or NOAA Fisheries Listed Species Clearance Letter or Biological Opinion. 
j. SHPO Cultural Resource Clearance Letter. 

4. Mitigation Work Plan 
a. Maps marking boundaries of proposed mitigation types; include DGPS coordinates. 
b. Timing of mitigation:  before, concurrent or after authorized impacts; if mitigation is not in advance 
or concurrent with impacts, explain why it is not practicable and describe other measures to 
compensate for the consequences of temporal losses. 
c. Grading plan 

1. Indicate existing and proposed elevations and slopes. 
2. Describe plans for establishing appropriate microtopography.  Reference wetland(s) can 
provide design templates. 

d. Description of construction methods (e.g., equipment to be used) 
e. Construction schedule (expected start and end dates of each construction phase, expected date for 
as-built plan). 
f. Planned hydrology 

1. Source of water. 
2. Connection(s) to existing waters. 
3. Hydroperiod (seasonal depth, duration, and timing of inundation and saturation), 
percent open water, water velocity. 
4. Potential interaction with groundwater. 
5. Existing monitoring data, if applicable; indicate location of monitoring wells and 
stream gauges on site map. 
6. Stream or other open water geomorphic features (e.g., riffles, pools, bends, deflectors). 
7. Structures requiring maintenance (show on map) Explain structure maintenance in 
section 6(c). 

g. Planned vegetation 
1. Native plant species composition (e.g., list of acceptable native hydrophytic vegetation). 
2. Source of native plant species (e.g. salvaged from impact site, local source, seed bank) stock 
type (bare root, potted, seed) and plant age(s)/size(s). 
3. Plant zonation/location map (refer to grading plan to ensure plants will have an acceptable 
hydrological environment). 

4 See Federal Guidance on the Use of Off-Site and Out-of-Kind Compensatory Mitigation under Section 404 of the 
CWA. 
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4. Plant spatial structure – quantities/densities, % cover, community structure (e.g., canopy 
stratification). 
5. Expected natural regeneration from existing seed bank, plantings, and natural recruitment. 

h. Planned soils 
1. Soil profile 
2. Source of soils (e.g., existing soil, imported impact site hydric soil), target soil 
characteristics (organic content, structure, texture, permeability), soil amendments (e.g., 
organic material or topsoil). 
3. Erosion and soil compaction control measures. 

 i. Planned habitat features (identify large woody debris, rock mounds, etc. on map). 
 j. Planned buffer (identify on map). 

1. Evaluation of the buffer’s expected contribution to aquatic resource functions. 
2. Physical characteristics (location, dimensions, native plant composition, spatial and vertical 
structure. 

k. Other planned features, such as interpretive signs, trails, fence(s), etc. 

5. Performance Standards 
a. Identify clear, precise, quantifiable parameters that can be used to evaluate the status of 

desired functions. These may include hydrological, vegetative, faunal and soil measures. 
(e.g., plant richness, percent exotic/invasive species, water inundation/saturation levels). 
Describe how performance standards will be used to verify that objectives identified in 3(b) 
and 3(c) have been attained. 

b. Set target values or ranges for the parameters identified. Ideally, these targets should be set to 
mimic the trends and eventually approximate the values of a reference wetland(s). 

6. Site Protection and Maintenance 
a. Long-term legal protection instrument (e.g. conservation easement, deed restriction, transfer of 

title). 
b. Party(ies) responsible and their role (e.g. site owner, easement owner, maintenance 

implementation). If more than one party, identify primary party. 
c. Maintenance plan and schedule (e.g. measures to control predation/grazing of mitigation 

plantings, temporary irrigation for plant establishment, replacement planting, structure 
maintenance/repair, etc.). 

d. Invasive species control plan (plant and animal). 

7.   Monitoring Plan 
a. Party(ies) responsible for monitoring. If more than one, identify primary party. 
b. Data to be collected and reported, how often and for what duration (identify proposed 

monitoring stations, including transect locations on map). 
c. Assessment tools and/or methods to be used for data collection monitoring the progress 
towards attainment of performance standard targets. 
d. Format for reporting monitoring data and assessing mitigation status. 
e. Monitoring schedule 

8. Adaptive Management Plan 
a. Party(ies) responsible for adaptive management. 
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b. Identification of potential challenges (e.g., flooding, drought, invasive species, seriously 
degraded site, extensively developed landscape) that pose a risk to project success. Discuss 
how the design accommodates these challenges. 

c. Discussion of potential remedial measures in the event mitigation does not meet performance 
standards in a timely manner. 

d. Description of procedures to allow for modifications of performance standards if mitigation 
projects are meeting mitigation goals, but in unanticipated ways. 

9. Financial Assurances 
a. For each of the following, identify party(ies) responsible to establish and manage the financial 

assurance, the specific type of financial instrument, the method used to estimate assurance 
amount, the date of establishment, and the release and forfeiture conditions: 

1. Construction phase 
2. Maintenance 
3. Monitoring 
4. Remedial measures 
5. Project success 

b. Types of assurances (e.g., performance bonds, irrevocable trusts, escrow accounts, casualty 
insurance, letters of credit, etc.). 

c. Schedule by which financial assurance will be reviewed and adjusted to reflect current 
economic factors. 
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ATTACHMENT A 

NATURAL RESOURCES CONSERVATION SERVICE (NRCS) 


PROGRAM REQUIREMENTS5
-

NRCS conservation practice standards and specifications 

NRCS Environmental Evaluation 

Mitigation agreement 

Federal/State/Local required permits 

Compatible use statement: 

o Allowable uses (e.g. hunting, fishing) 

o Prohibited uses (e.g. grazing, silviculture) 

o Uses approved by compatible use permit 

Copy of recorded easement 

Subordination waiver on any existing liens on mitigation site 

Statement of landowner’s tax liability 

Copy of Warrantee Deed from landowner’s attorney (no encumbrances, if so list) 

Copy of certified wetland determination: 

o 	NRCS-CPA-026 Highly Erodible Land and Wetland Conservation 
Certification 

o Wetland label map 

Copy of FSA Good Faith Waiver 

Copy of easement(s) ingress/egress granted to USDA employees for gaining 
legal access to mitigation site 

Copy of NRCS-CPA-38 Request for Certified Wetland 

Determination/Delineation 


5 For a complete list of the program requirements needed by NRCS to satisfy the Swampbuster provisions 
of the Food Security Act see the National Food Security Act Manual. 
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September 30, 2015
 

DRAFT Environmental Impact Statement 

ATTACHMENT 2 

Alternative Scoring 

U.S. Army Corps of Engineers, Savannah District K-37 | P  a  g e  
Permit Application SAS-2007-00388 



   

   

 

 

         

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
 
 
 

Phase 2 Screening 
Stream Impact Assessment 

Reach Name 
Stream 

Length (Ft) 
Stream 
Type 

Priority 
Area 

Existing 
Condition 

Quality 
Rating 

Weighted 
Total 

Glades Reservoir 

1A Flat Creek 845 0.8 0.5 0.50 1.8 0.03 
1B Flat Creek 3,698 0.8 0.5 0.25 1.6 0.11 
1C Flat Creek 1,422 0.8 0.5 0.25 1.6 0.04 
1D Flat Creek 4,596 0.8 0.5 0.25 1.6 0.14 
1E Flat Creek 4,718 0.8 0.5 0.50 1.8 0.16 
1F Flat Creek 1,433 0.8 0.5 0.50 1.8 0.05 
1G Flat Creek 5,013 0.8 0.5 0.50 1.8 0.17 
2 unnamed trib 3,481 0.4 0.5 0.50 1.4 0.09 
3A unnamed trib 4,121 0.1 0.5 0.25 0.9 0.07 
3B unnamed trib 2,433 0.1 0.5 0.50 1.1 0.05 
4 unnamed trib 2,636 0.1 0.5 0.25 0.9 0.04 
5A unnamed trib 949 0.4 0.5 0.25 1.2 0.02 
5B unnamed trib 1,281 0.4 0.5 0.50 1.4 0.03 
5C unnamed trib 5,973 0.4 0.5 0.50 1.4 0.16 
6 unnamed trib 2,896 0.1 0.5 0.50 1.1 0.06 
7A unnamed trib 1,615 0.4 0.5 0.50 1.4 0.04 
7B unnamed trib 906 0.4 0.5 0.50 1.4 0.02 
8 unnamed trib 724 0.4 0.5 0.50 1.4 0.02 
9 unnamed trib 2,329 0.1 0.5 0.50 1.1 0.05 
10 unnamed trib 1,306 0.1 0.5 0.50 1.1 0.03 
11 unnamed trib 3 0.1 0.5 0.50 1.1 0.00 
TOTAL 52,378 AVERAGE 1.39 
Lower Mud Creek Reservoir 
1A Mud Creek 323 0.8 1.5 1.00 3.3 0.02 
1B Mud Creek 1,750 0.8 1.5 1.00 3.3 0.10 
1C Mud Creek 680 0.8 1.5 1.00 3.3 0.04 
1D Mud Creek 1,312 0.8 1.5 1.00 3.3 0.07 
1E Mud Creek 8,453 0.8 1.5 1.00 3.3 0.47 
1F Mud Creek 2,633 0.8 1.5 0.50 2.8 0.12 
1G Mud Creek 4,035 0.8 1.5 0.50 2.8 0.19 
1H Mud Creek 1,991 0.8 1.5 0.50 2.8 0.09 
2 unnamed trib 3,241 0.1 0.5 0.50 1.1 0.06 
3 unnamed trib 3,656 0.1 0.5 0.50 1.1 0.07 
4 unnamed trib 2,286 0.1 0.5 0.50 1.1 0.04 
5A unnamed trib 1,233 0.1 0.5 0.50 1.1 0.02 
5B unnamed trib 2,049 0.1 0.5 0.50 1.1 0.04 
6A unnamed trib 388 0.1 0.5 0.50 1.1 0.01 
6B unnamed trib 393 0.1 0.5 0.50 1.1 0.01 
6C unnamed trib 179 0.1 0.5 0.50 1.1 0.00 
7A Lower Mud Creek 4,725 0.8 1.5 0.50 2.8 0.22 
7B unnamed trib 6,357 0.8 1.5 1.00 3.3 0.35 
7C unnamed trib 3,099 0.8 1.5 1.00 3.3 0.17 
7D unnamed trib 1,103 0.8 1.5 1.00 3.3 0.06 



   

   

 

 

         

 
 
 
 
 
 
 
 
 
 
 
 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

Phase 2 Screening 
Stream Impact Assessment 

Reach Name 
Stream 

Length (Ft) 
Stream 
Type 

Priority 
Area 

Existing 
Condition 

Quality 
Rating 

Weighted 
Total 

8A unnamed trib 2,134 0.8 0.5 0.50 1.8 0.06 
8B unnamed trib 1,292 0.8 0.5 0.50 1.8 0.04 
8C unnamed trib 230 0.8 0.5 0.50 1.8 0.01 
9 unnamed trib 212 0.1 0.5 0.50 1.1 0.00 
10A unnamed trib 2,596 0.4 0.5 0.50 1.4 0.06 
10B unnamed trib 80 0.4 0.5 0.50 1.4 0.00 
10C unnamed trib 115 0.4 0.5 0.50 1.4 0.00 
11 unnamed trib 159 0.1 0.5 0.50 1.1 0.00 
12 unnamed trib 169 0.1 0.5 0.50 1.1 0.00 
13 unnamed trib 1,265 0.1 0.5 0.50 1.1 0.02 
14 unnamed trib 673 0.1 0.5 0.50 1.1 0.01 
15 unnamed trib 931 0.1 0.5 0.50 1.1 0.02 
TOTAL 59,741 AVERAGE 2.39 
White Creek Reservoir 
2A White Creek 16 0.8 0.5 0.50 1.8 0.00 
2B White Creek 2,218 0.8 0.5 0.50 1.8 0.09 
2C White Creek 984 0.8 0.5 0.50 1.8 0.04 
2D White Creek 456 0.8 0.5 0.50 1.8 0.02 
2E White Creek 1,416 0.8 0.5 0.50 1.8 0.06 
2F White Creek 3,808 0.8 0.5 0.25 1.6 0.13 
2G White Creek 1,959 0.8 0.5 0.25 1.6 0.07 
2H White Creek 2,664 0.8 0.5 0.25 1.6 0.09 
2I White Creek 1,186 0.8 0.5 0.50 1.8 0.05 
2J White Creek 1,049 0.8 0.5 0.50 1.8 0.04 
2K White Creek 136 0.8 0.5 0.25 1.6 0.00 
2L White Creek 99 0.8 0.5 0.25 1.6 0.00 
3A unnamed trib 440 0.4 0.5 0.5 1.4 0.01 
3B unnamed trib 635 0.4 0.5 0.5 1.4 0.02 
3C unnamed trib 234 0.4 0.5 0.5 1.4 0.01 
3D unnamed trib 1,090 0.4 0.5 0.5 1.4 0.03 
3E unnamed trib 3,471 0.1 0.5 0.5 1.1 0.09 
4 unnamed trib 2,001 0.1 0.5 0.50 1.1 0.05 
5 unnamed trib 1,963 0.1 0.5 0.50 1.1 0.05 
6A unnamed trib 244 0.4 0.5 0.50 1.4 0.01 
6B unnamed trib 778 0.4 0.5 0.50 1.4 0.02 
7A unnamed trib 200 0.1 0.5 0.50 1.1 0.00 
7B unnamed trib 1,609 0.1 0.5 0.50 1.1 0.04 
8 unnamed trib 1,383 0.1 0.5 0.50 1.1 0.03 
9A Flat Creek 2,101 0.4 0.5 0.50 1.4 0.07 
9B Flat Creek 1,465 0.4 0.5 0.50 1.4 0.05 
9C Flat Creek 287 0.4 0.5 0.50 1.4 0.01 
9D Flat Creek 1,726 0.4 0.5 0.25 1.2 0.04 
10 unnamed trib 2,219 0.1 0.5 0.50 1.1 0.06 
11 unnamed trib 705 0.1 0.5 0.50 1.1 0.02 



   

   

 

 

         

 
 
 
 
 
 
 
 

     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     
     
     

Phase 2 Screening 
Stream Impact Assessment 

Reach Name 
Stream 

Length (Ft) 
Stream 
Type 

Priority 
Area 

Existing 
Condition 

Quality 
Rating 

Weighted 
Total 

12 unnamed trib 1,092 0.1 0.5 0.25 0.9 0.02 
12B unnamed trib 233 0.1 0.5 0.25 0.9 0.00 
13 unnamed trib 2,051 0.1 0.5 0.25 0.9 0.04 
14 unnamed trib 1,042 0.1 0.5 0.50 1.1 0.03 
15 unnamed trib 179 0.1 0.5 0.25 0.9 0.00 
16 unnamed trib 726 0.1 0.5 0.25 0.9 0.01 
17 unnamed trib 386 0.1 0.5 0.03 0.6 0.01 
18 unnamed trib 76 0.1 0.5 0.03 0.6 0.00 

44,325 AVERAGE 1.33 
Upper Mud Creek Reservoir 
1A Mud Creek 1,787 0.8 1.5 1.00 3.3 0.12 
1B Mud Creek 679 0.8 1.5 1.00 3.3 0.04 
1C Mud Creek 2,720 0.8 1.5 1.00 3.3 0.18 
1D Mud Creek 2,275 0.8 1.5 1.00 3.3 0.15 
1E Mud Creek 523 0.8 1.5 1.00 3.3 0.03 
1F Mud Creek 272 0.8 1.5 1.00 3.3 0.02 
1G Mud Creek 1,144 0.8 1.5 1.00 3.3 0.07 
1H Mud Creek 3,441 0.8 1.5 1.00 3.3 0.22 
1I Mud Creek 273 0.8 1.5 1.00 3.3 0.02 
1J Mud Creek 2,046 0.8 1.5 1.00 3.3 0.13 
1K Mud Creek 871 0.8 1.5 1.00 3.3 0.06 
1L Mud Creek 1,220 0.8 1.5 1.00 3.3 0.08 
1M Mud Creek 1,314 0.8 1.5 1.00 3.3 0.09 
1N Mud Creek 2,573 0.8 1.5 1.00 3.3 0.17 
1O Mud Creek 752 0.8 1.5 1.00 3.3 0.05 

2 Wooten Branch 3,559 0.4 0.5 0.50 1.4 0.10 
3 unnamed trib 2,638 0.4 0.5 0.50 1.4 0.07 
4 Perkins Branch 2,218 0.1 0.5 0.50 1.1 0.05 
5 unnamed trib 2,102 0.4 0.5 0.50 1.4 0.06 
6 unnamed trib 1,023 0.1 0.5 0.50 1.1 0.02 
7 unnamed trib 2,480 0.4 0.5 0.50 1.4 0.07 
8 unnamed trib 1,906 0.1 0.5 0.50 1.1 0.04 
9 unnamed trib 1,479 0.1 0.5 0.50 1.1 0.03 

10A unnamed trib 1,828 0.4 0.5 0.50 1.4 0.05 
10B unnamed trib 318 0.4 0.5 0.50 1.4 0.01 

11 unnamed trib 129 0.1 0.5 0.50 1.1 0.00 
12 unnamed trib 1,111 0.1 0.5 0.50 1.1 0.02 
13 unnamed trib 1,546 0.1 0.5 0.50 1.1 0.03 
14 unnamed trib 1,095 0.1 0.5 0.50 1.1 0.02 
15 unnamed trib 1,387 0.1 0.5 0.50 1.1 0.03 
16 unnamed trib 799 0.4 0.5 0.50 1.4 0.02 
17 South Fork Mud Creek 1,302 0.8 1.5 1.00 3.3 0.08 

18A North Fork Mud Creek 733 0.8 1.5 1.00 3.3 0.05 
18B North Fork Mud Creek 773 0.8 1.5 1.00 3.3 0.05 



   

   

 

 

         

 

         

             

             

           

     

 
 

         

         

       

             

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Phase 2 Screening 
Stream Impact Assessment 

Reach Name 
Stream 

Length (Ft) 
Stream 
Type 

Priority 
Area 

Existing 
Condition 

Quality 
Rating 

Weighted 
Total 

19 unnamed trib 369 0.4 0.5 0.50 1.4 0.01 
50,685 AVERAGE 2.26 

Pump Station at Chattahoochee River ‐ Glades Reservoir 
None 
Pump Station at Chattahoochee River ‐ Lower Mud Creek Reservoir 
None 
Pump Station at Chattahoochee River ‐ Upper Mud Creek Reservoir 
None 
Pump Station at Chattahoochee River ‐White Creek Reservoir 
None 
River Transmission System ‐ Glades Reservoir 

1 unnamed trib 100 0.1 0.5 0.5 1.1 0.55 
2 Garner Creek 100 0.4 0.5 0.5 1.4 0.70 

200 AVERAGE 1.25 
River Transmission System ‐ Lower Mud Creek Reservoir 
None 
River Transmission System ‐ Upper Mud Creek Reservoir 
None 
River Transmission System ‐White Creek Reservoir 
None 
Reservoir Transmission System To Lakeside WTP  ‐ Glades Reservoir 

1 Chattahoochee River 100 0.8 1.5 1 3.3 0.13 
2 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
3 unnamed trib 100 0.1 0.5 0.25 0.9 0.03 
4 unnamed trib 100 0.1 0.5 0.25 0.9 0.03 
5 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
6 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
7 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
8 unnamed trib 100 0.4 0.5 0.5 1.4 0.06 
9 unnamed trib 100 0.4 0.5 0.5 1.4 0.06 

10 unnamed trib 100 0.4 0.5 0.5 1.4 0.06 
11 unnamed trib 100 0.4 0.5 0.5 1.4 0.06 
12 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
13 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
14 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
15 Allen Creek 100 0.4 0.5 0.5 1.4 0.06 
16 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
17 Walnut Creek 100 0.4 0.5 0.5 1.4 0.06 
18 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
19 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
20 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
21 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
22 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
23 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 



   

   

 

 

         

 
 

                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

                

 
 
 
 
 
 
 
 
 
 

Phase 2 Screening 
Stream Impact Assessment 

Reach Name 
Stream 

Length (Ft) 
Stream 
Type 

Priority 
Area 

Existing 
Condition 

Quality 
Rating 

Weighted 
Total 

24 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
25 unnamed trib 100 0.4 0.5 0.5 1.4 0.06 

2,500 AVERAGE 1.25 
Reservoir Transmission System To Lakeside WTP  ‐ Lower Mud Creek Reservoir 

1 Hagan Creek 100 0.4 0.5 0.5 1.4 0.05 
2 Belton Creek 100 0.4 0.5 0.5 1.4 0.05 
3 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
4 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
5 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
6 unnamed trib 100 0.1 0.5 0.25 0.9 0.03 
7 unnamed trib 100 0.1 0.5 0.25 0.9 0.03 
8 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
9 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 

10 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
11 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
12 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
13 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
14 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
15 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
16 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
17 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
18 Allen Creek 100 0.4 0.5 0.5 1.4 0.05 
19 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
20 Walnut Creek 100 0.4 0.5 0.5 1.4 0.05 
21 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
22 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
23 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
24 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
25 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
26 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
27 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
28 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 

2,800 AVERAGE 1.20 
Reservoir Transmission System To Lakeside WTP  ‐ Upper Mud Creek Reservoir 

1 Mud Creek 100 0.8 1.5 1.00 3.3 0.11 
2 Hagan Creek 100 0.4 0.5 0.5 1.4 0.05 
3 Belton Creek 100 0.4 0.5 0.5 1.4 0.05 
4 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
5 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
6 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
7 unnamed trib 100 0.1 0.5 0.25 0.9 0.03 
8 unnamed trib 100 0.1 0.5 0.25 0.9 0.03 
9 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 

10 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 



   

   

 

 

         

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

              

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Phase 2 Screening 
Stream Impact Assessment 

Reach Name 
Stream 

Length (Ft) 
Stream 
Type 

Priority 
Area 

Existing 
Condition 

Quality 
Rating 

Weighted 
Total 

11 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
12 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
13 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
14 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
15 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
16 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
17 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
18 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
19 Allen Creek 100 0.4 0.5 0.5 1.4 0.05 
20 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
21 Walnut Creek 100 0.4 0.5 0.5 1.4 0.05 
22 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
23 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
24 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
25 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
26 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
27 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
28 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
29 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 

2,900 AVERAGE 1.27 
Reservoir Transmission System To Lakeside WTP  ‐White Creek Reservoir 

1 Chattahoochee River 100 0.8 0.5 0.5 1.8 0.06 
2 Mud Creek 100 0.8 1.5 1.00 3.3 0.11 
3 Hagan Creek 100 0.4 0.5 0.5 1.4 0.05 
4 Belton Creek 100 0.4 0.5 0.5 1.4 0.05 
5 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
6 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
7 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
8 unnamed trib 100 0.1 0.5 0.25 0.9 0.03 
9 unnamed trib 100 0.1 0.5 0.25 0.9 0.03 

10 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
11 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
12 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
13 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
14 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
15 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
16 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 
17 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
18 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
19 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
20 Allen Creek 100 0.4 0.5 0.5 1.4 0.05 
21 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
22 Walnut Creek 100 0.4 0.5 0.5 1.4 0.05 
23 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 



   

   

 

 

         

 
 
 
 
 
 
 

Phase 2 Screening 
Stream Impact Assessment 

Reach Name 
Stream 

Length (Ft) 
Stream 
Type 

Priority 
Area 

Existing 
Condition 

Quality 
Rating 

Weighted 
Total 

24 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
25 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
26 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
27 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
28 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
29 unnamed trib 100 0.1 0.5 0.5 1.1 0.04 
30 unnamed trib 100 0.4 0.5 0.5 1.4 0.05 

3,000 AVERAGE 1.29 



   
   

         

 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 

   

 
   
   
   
   
   
   
   
 
   
   

   

 

Phase 2 Screening 
Wetland Impact Assessment 

ID Wetland Type Acres 
Existing 
Condition 

Lost 
Kind 

Rarity 
Ranking 

Quality 
Rating 

Weighted 
Total 

Glades Reservoir 
36202 PSS1Cb Freshwater Forested/Shrub Wetland 6.9 1.0 1.5 0.1 2.6 0.5 

114079 PEM1C Freshwater Emergent Wetland 0.7 1.0 1.5 0.1 2.6 0.0 
144046 PEM1A Freshwater Emergent Wetland 0.4 0.1 1.0 0.1 1.2 0.0 
159055 PEM1C Freshwater Emergent Wetland 0.9 1.0 1.5 0.1 2.6 0.1 
193893 PEM1A Freshwater Emergent Wetland 0.3 0.1 1.0 0.1 1.2 0.0 
226652 PFO1A Freshwater Forested/Shrub Wetland 4.2 1.0 1.5 0.1 2.6 0.3 
232975 PSS1Fb Freshwater Forested/Shrub Wetland 0.2 1.0 1.5 0.1 2.6 0.0 
288778 PEM1A Freshwater Emergent Wetland 0.1 0.1 1.0 0.1 1.2 0.0 
323436 PEM1A Freshwater Emergent Wetland 2.7 0.1 1.0 0.1 1.2 0.1 
360688 PEM1C Freshwater Emergent Wetland 2.3 0.1 1.0 0.1 1.2 0.1 
361879 PSS1Ch Freshwater Forested/Shrub Wetland 2.9 1.0 1.5 0.1 2.6 0.2 
385876 PFO1A Freshwater Forested/Shrub Wetland 2.6 1.0 1.5 0.1 2.6 0.2 
417988 PSS1Cb Freshwater Forested/Shrub Wetland 1.8 1.0 1.5 0.1 2.6 0.1 
429057 PSS1Fb Freshwater Forested/Shrub Wetland 0.5 1.0 1.5 0.1 2.6 0.0 
429918 PSS1Fb Freshwater Forested/Shrub Wetland 1.9 1.0 1.5 0.1 2.6 0.1 
450947 PSS1Fb Freshwater Forested/Shrub Wetland 1.0 1.0 1.5 0.1 2.6 0.1 
517746 PUBHh Freshwater Pond 8.3 1.0 0.5 0.1 1.6 0.4 

37.7 Average 2.2 
Lower Mud Creek 

28287 PUBF Freshwater Pond 0.5 1.0 0.5 0.1 1.6 0.0 
67370 PSS1C Freshwater Forested/Shrub Wetland 0.8 1.0 1.5 0.1 2.6 0.0 

179256 PSS1C Freshwater Forested/Shrub Wetland 12.5 1.0 0.5 0.1 1.6 0.4 
204662 PSS1C Freshwater Forested/Shrub Wetland 5.7 1.0 1.5 0.1 2.6 0.3 
322530 PFO1A Freshwater Forested/Shrub Wetland 5.6 1.0 1.5 0.1 2.6 0.3 
341048 PSS1A Freshwater Forested/Shrub Wetland 10.7 1.0 1.5 0.1 2.6 0.6 
341568 PFO1C Freshwater Forested/Shrub Wetland 1.1 1.0 1.5 0.1 2.6 0.1 
399759 PSS1A Freshwater Forested/Shrub Wetland 9.5 0.1 1.0 0.1 1.2 0.2 
411742 PUBHh Freshwater Pond 0.6 1.0 0.5 0.1 1.6 0.0 
426151 PEM1Fh Freshwater Emergent Wetland 0.1 1.0 0.5 0.1 1.6 0.0 
443972 PFO1A Freshwater Forested/Shrub Wetland 0.5 1.0 1.5 0.1 2.6 0.0 

47.6 Average 2.0 
Upper Mud Creek 



   
   

         

 

   
   
   
   
   
   
   
   
   

 

 
   
   
 

 
   
   

       

     

     

   

   

     

     

Phase 2 Screening 
Wetland Impact Assessment 

ID Wetland Type Acres 
Existing 
Condition 

Lost 
Kind 

Rarity 
Ranking 

Quality 
Rating 

Weighted 
Total 

57179 PFO1C Freshwater Forested/Shrub Wetland 6.3 1.0 1.5 0.1 2.6 0.6 
112591 PSS1A Freshwater Forested/Shrub Wetland 2.4 0.1 1.0 0.1 1.2 0.1 
197019 PFO1A Freshwater Forested/Shrub Wetland 0.9 1.0 1.5 0.1 2.6 0.1 
229590 PFO1A Freshwater Forested/Shrub Wetland 1.2 1.0 1.5 0.1 2.6 0.1 
272722 PFO1C Freshwater Forested/Shrub Wetland 0.9 1.0 1.5 0.1 2.6 0.1 
295998 PSS1A Freshwater Forested/Shrub Wetland 2.7 1.0 1.5 0.1 2.6 0.3 
401687 PFO1A Freshwater Forested/Shrub Wetland 4.9 1.0 1.5 0.1 2.6 0.5 
472502 PFO1A Freshwater Forested/Shrub Wetland 2.1 1.0 1.5 0.1 2.6 0.2 
496231 PFO1C Freshwater Forested/Shrub Wetland 5.3 0.1 1.0 0.1 1.2 0.2 

26.7 Average 2.2 
White Creek 

47068 PUBHh Freshwater Pond 9.2 1.0 0.5 0.1 1.6 0.4 
189379 PSS1A Freshwater Forested/Shrub Wetland 2.2 1.0 0.5 0.1 1.6 0.1 
210640 PSS1C Freshwater Forested/Shrub Wetland 2.1 0.5 1.0 0.1 1.6 0.1 
231690 PUBHh Freshwater Pond 1.0 0.5 1.0 0.1 1.6 0.0 
259481 PUSCh Other 8.1 1.0 0.5 0.1 1.6 0.3 
338607 PUBHh Freshwater Pond 7.7 1.0 0.5 0.1 1.6 0.3 
340172 PFO1A Freshwater Forested/Shrub Wetland 3.8 0.5 1.0 0.1 1.6 0.2 
474422 PSS1A Freshwater Forested/Shrub Wetland 3.5 1.0 1.5 0.1 2.6 0.2 

37.6 Average 1.7 
Pump Station at Chattahoochee River ‐ Glades 
none 
PS @ Chattahoochee ‐ Lower Mud 
none 
PS @ Chattahoochee ‐ Upper Mud 
none 
PS @ Chattahoochee ‐White 
none 
Pipeline ‐Chattahoochee to Glades 
None 
Pipeline ‐ Chattahoochee to Lower Mud 
None 
Pipeline ‐ Chattahoochee to Upper Mud 



   
   

         

 

   

   

   

   

     

   
   

     

   
   

   

   
   

Phase 2 Screening 
Wetland Impact Assessment 

ID Wetland Type Acres 
Existing 
Condition 

Lost 
Kind 

Rarity 
Ranking 

Quality 
Rating 

Weighted 
Total 

None 
Pipeline ‐ Chattahoochee to White 
None 

Pipeline ‐ Glades to Lakeside 
1 PEM1C Freshwater Emergent Wetland 0.3 0.5 0.5 0.1 1.1 0.2 
2 LiUBHh Lake 0.5 0.0 0.0 0 0.0 0.0 
3 PEM1C Freshwater Emergent Wetland 0.6 0.5 0.5 0.1 0.5 0.2 

1.5 Average 0.4 
Pipeline ‐ Lower Mud to Lakeside 

1 PEM1C Freshwater Emergent Wetland 0.3 0.5 0.5 0.1 1.1 0.4 
2 PEM1C Freshwater Emergent Wetland 0.6 0.5 0.5 0.1 0.5 0.3 

0.9 Average 0.7 
Pipeline ‐ Upper Mud to Lakeside 

1 PEM1C Freshwater Emergent Wetland 0.3 0.5 0.5 0.1 1.1 0.4 
2 PEM1C Freshwater Emergent Wetland 0.6 0.5 0.5 0.1 0.5 0.3 

0.9 Average 0.7 
Pipeline ‐White to Lakeside 

1 R3UBH Riverine 0.4 0 0.0 0 0 0.0 
2 PEM1C Freshwater Emergent Wetland 0.3 0.5 0.5 0.1 1.1 0.3 
3 PEM1C Freshwater Emergent Wetland 0.6 0.5 0.5 0.1 0.5 0.2 

1.3 Average 0.5 



   
       

     

 

     
   
     

   
     

     

     
     
       
     

   
     

     

     

     
       
     

   
     

     

   

     
   
     

     

Phase 2 Screening 
Threatened Endangered Species Impact Assessment 

Class Common Name Scientific Name Category Level Protection Rating 
Glades Reservoir 
Ferns Black Spored quilwort Isoetes melanospora Endangered Federal 2 
Mammals Indiana bat Myotis sodalis Endangered Federal 2 
Mammals Northern long‐eared bat Myotis septentrionalis Threatened Federal 2 
Plant Sweet Pinesap Monotropsis odorata Threatened Georgia 1 
Invertebrates, Crustacean Chattahoochee Crayfish Cambarus howardi Threatened Georgia 1 

Average 1.6 
Lower Mud Creek Reservoir 
Ferns Black Spored quilwort Isoetes melanospora Endangered Federal 2 
Flowering Plants Persistent trillium Trillium persistens Endangered Federal 2 
Flowering Plants Small Whorled pogonia Isotria medeoloides Threatened Federal 2 
Flowering Plants Smooth coneflower Echinacea laevigata Endangered Federal 2 
Mammals Indiana bat Myotis sodalis Endangered Federal 2 
Mammals Northern long‐eared bat Myotis septentrionalis Threatened Federal 2 
Invertebrates, Crustacean Chattahoochee Crayfish Cambarus howardi Threatened Georgia 1 

Average 1.9 
Upper Mud Creek Reservoir 
Flowering Plants Persistent trillium Trillium persistens Endangered Federal 2 
Flowering Plants Small Whorled pogonia Isotria medeoloides threatened Federal 2 
Flowering Plants Smooth coneflower Echinacea laevigata Endangered Federal 2 
Mammals Indiana bat Myotis sodalis Endangered Federal 2 
Mammals Northern long‐eared bat Myotis septentrionalis Threatened Federal 2 
Invertebrates, Crustacean Chattahoochee Crayfish Cambarus howardi Threatened Georgia 1 

Average 1.8 
White Creek Reservoir 
Flowering Plants Smooth coneflower Echinacea laevigata Endangered Federal 2 
Mammals Indiana bat Myotis sodalis Endangered Federal 2 
Mammals Northern long‐eared bat Myotis septentrionalis Threatened Federal 2 
Invertebrates, Crustacean Chattahoochee Crayfish Cambarus howardi Threatened Georgia 1 

Average 1.8 



   
   

 

 

 

           

 

 

 

 

 
     
 
   

Phase 2 Screening 
Displacements Impact Assessment 

Displacements Scoring 
# # 

Buildings Buildings # Buildings Poor/ # Roads Total Displacement 
Primary Other Uninhabitable Primary # Roads Displacements Impact Rating Factor 

X1 x0.5 x0.25 x1 x0.5 
Glades Reservoir 0 1 4 0 1 6 2 0.3 
Lower Mud Creek Reservoir 4 2 0 0 4 10 7 0.7 
White Creek 4 4 3 0 7 18 10.25 0.6 
Upper Mud Creek 13 4 0 1 10 28 21 0.8 
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APPLICANT’S NO ACTION ALTERNATIVE LETTER 
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BOARD OF COMMISSIONERS 

September 24, 2015 

Mr. Richard W. Morgan 
Senior Project Manager 
Department of the Anny 
Savannah District, Corps of Engineers 
100 West Oglethorpe A venue 
Savannah, Georgia 31401-3640 

Dear Mr. Morgan: 

This is in response to your letter to me dated September 18, 2015, in which you ask 
how Hall County would meet its projected 2060 water supply needs should the Corps 
not issue a permit for the proposed Glades Reservoir. If the Corps does not issue a 
permit for Glades Reservoir, Hall County would do the following: 

First, Hall County would request the State of Georgia allocate enough water from Lake 
Lanier to the City of Gainesville to meet the entire 2060 needs of Gainesville and Hall 
County. The amount requested would be the difference between the 72.5 mgd of 2060 
needs and the potentially available amount identified in the Corps' Draft EIS for Glades 
(18 mgd from Lake Lanier, 4. 7 mgd from groundwater, 4.3 mgd from Cedar Creek 
Reservoir, 1.2 mgd from water purchase, and 2.3 mgd from additional conservation 
for a total of30.5 mgd). This difference is 42.0 mgd. If this amount of additional 
supply is granted from Lake Lanier, Glades is not needed and this option is the same as 
the "No Action" alternative as identified in the Draft EIS. 

Second, if less than 42.0 mgd of additional water supply is allocated from Lake Lanier 
to Gainesville/Hall County, then the new 2060 shortfall will be 42.0 mgd minus the 
amount allocated. Hall County would then begin anew with water supply planning to 
find the most cost effective alternative source(s) of water supply to meet this new 2060 
shortfall. We cannot say what sources would be identified as possible options without 
knowing how much water the Corps' Water Control Manual EIS will allocate to water 
supply and how much of that the State of Georgia will allocate to Gainesville/Hall 
County, and without conducting a new comprehensive study of water options. Options 
to be examined in detail might include options other than Glades Reservoir that were 
identified in the Glades Draft EIS, plus other new options. 

Sincerely, 

Richard Mecum, Chairman 
Hall County Board of Commissioners 

Cc: 	 Board of Commissioners 

Randy Knighton, County Administrator 

Ken Rearden, Public Works & Utilities Director 

Jock Connell, Project Manager 
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AECOM 
One Midtown Plaza, Suite 
500 
1360 Peachtree Street, NE 
Atlanta, GA   30309 
www.aecom.com 

404.965.9600 tel 
404.965.9605 fax 

DRAFT Memorandum 
 

 

 

INTRODUCTION 

The Draft Environmental Impact Statement 
(DEIS) requires evaluation of all reservoir 
alternatives using consistent methodology, 
data sets, and criteria. Four potential new 
reservoir sites passed the Phase 1A and 1B 
Screenings and will be considered as 
potential water supply components for 
alternatives analysis: Glades, White Creek, 
Upper Mud Creek and Lower Mud Creek.  

Glades Reservoir is the Applicant’s preferred 
alternative for meeting 2060 water supply 
needs. To ensure the use of a consistent 
methodology and period of record in the 
reservoir alternatives evaluation, AECOM 
performed a yield analysis for all four 
proposed new reservoir alternatives.  This 
technical memorandum provides 
documentation of the safe yield analysis 
that was performed by AECOM for the four 
proposed new reservoir alternatives. 

To  
Richard Morgan, Kathrine Freas (U.S. Army Corps of 
Engineers, Savannah District)  Pages 22 

CC  

Subject 

Glades Reservoir Environmental Impact Statement— Alternative 
Reservoir Safe Yield Analysis 

    
From AECOM 

Date June 30, 2015  

SAFE YIELD DEFINITION 

Hall County (the Applicant) defined the safe 
yield as: 

 “[T]he reliable withdrawal rate of water with 
acceptable quality that can be provided by a 
combination of streamflows and reservoir 
storage through a defined critical drought 
period. Safe yield is dependent upon the 
storage and hydrologic 
(rainfall/runoff/evaporation) characteristics 
of the source, the source facilities, the 
selected critical drought, upstream and 
downstream permitted withdrawals, and 
minimum instream flow (MIF) 
requirements.” (Safe Yield Analysis, 404 
permit application) 
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BACKGROUND 

Four reservoir sites have been identified as alternatives for the primary purpose of long-term water 
supply for Hall County, Georgia and have made it through the preliminary alternatives screening 
process. In addition to Glades Reservoir on Flat Creek, the alternative sites include Lower Mud Creek, 
Upper Mud Creek, and White Creek (Figure 1). These sites are summarized in Table 1. The area and 
storage curves for each reservoir site can be found in Attachment A.  

Figure 1. Alternative Reservoir Site Locations 
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Table 1. New Reservoir Sites – Reservoir Characteristics Summary 

   

Drainage 
Area 

Surface 
Area 

Dam 
Height 

Potential Usable 
Volume 1 

ID Site County (sq mi) 

Normal 
Pool 

(acre) 

Flood 
Pool 

(acre) (feet) (acre-feet) 
(Billion 

Gallons) 

NR-001 Glades (Flat 
Creek)  Hall 17.6 866 1,002 140 28,908  9.4 

NR-003 White Creek  White 10.2 479  63 145 10,422 3.4 

NR-005 Upper Mud 
Creek  Habersham 12.2 413  561 60 6,518  2.1 

NR-006 Lower Mud 
Creek  Hall 38.9 498  660 93 13,849 4.5 

1 Potential useable volume is calculated from the normal pool storage volume, with the assumption that 20% of the volume is inactive due to 
sediment storage 

At all of the proposed reservoir site alternatives, a dam would be constructed on a tributary to the 
Chattahoochee River (Flat Creek, White Creek, or Mud Creek) upstream of Lake Lanier. The reservoir 
would be operated as a pumped-storage reservoir (pumping water from the Chattahoochee River when 
available and storing the pumped water in the proposed reservoir for water supply purpose), as shown 
in Figure 2.  

Figure 2. Schematic of Pumped-Storage Reservoir Configuration  

 

Glades Reservoir 

Hall County proposes to construct a dam on Flat Creek, a tributary of the Chattahoochee River, to 
create Glades Reservoir. The proposed pumped-storage Glades Reservoir is located in the Upper 
Chattahoochee River basin in Hall County. The reservoir would store the natural drainage from Flat 
Creek and has a drainage area of approximately 17.6 square miles.  Raw water is also to be pumped 
from the Chattahoochee River from an intake located approximately 3 miles upstream of the Belton 
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Bridge for storage in the reservoir.  The raw water intake on the Chattahoochee River has a drainage 
area of 374 square miles.  

The Applicant proposes to construct an earthen embankment dam with a height of approximately 115 
feet and a crest length of 1,000 feet. The top of dam elevation is estimated to be at 1,195 feet above 
mean sea level (ft MSL) and the normal pool water surface elevation is proposed to be at 1,180 ft MSL. 
Table 2 summarizes the estimated total and usable storage volume and surface areas at the proposed 
normal pool and flood pool water surface elevations. The Applicant estimated that 20% of the total 
storage will be reserved for sediment storage. The total storage capacity of the reservoir is estimated to 
be 11.7 billion gallons (BG) at the normal pool water surface elevation of 1,180 ft MSL. 

Table 2. Summary of Glades Reservoir Characteristics 
 

Elevation 
Total 

Storage 
Usable 

Storage1 
Surface 

Area 
 (ft MSL) (acre-ft) (acre-ft) (acres) 

Normal Pool 1,180 35,953 28,762 850 

Flood Pool (Top of Dam) 1,190 45,270 36,216 1,002 
Source: Proposed Flat Creek Reservoir (Glades Reservoir) Individual Permit Application, Schnabel Engineering, 
2011 
1 The usable storage is estimated based on the assumption that 20% of the total storage at normal pool level is 

reserved for sediment storage. 

White Creek Reservoir 

The White Creek alternative site is located along White Creek, just upstream of its confluence with the 
Chattahoochee River.  The proposed pumped-storage White Creek Reservoir is located in the Upper 
Chattahoochee River basin in White County. With a drainage area of approximately 10.2 square miles, 
the reservoir would store the natural drainage from White Creek and also water pumped from the 
Chattahoochee River from an intake that has a drainage area of 318.8 square miles.  

The normal pool water surface elevation is proposed to be at 1,305 ft MSL. Table 3 summarizes the 
estimated total and usable storage volume and surface areas at the proposed normal pool and flood 
pool water surface elevations. Following the same assumptions as the Applicant, 20% of the total 
storage was reserved for sediment storage. The total storage capacity of the reservoir is estimated to 
be 4.2 BG at the normal pool water surface elevation of 1,305 ft MSL. 

Table 3. Summary of White Creek Reservoir Characteristics 
 

Elevation 
Total 

Storage 
Usable 

Storage1 
Surface 

Area 
 (ft MSL) (acre-ft) (acre-ft) (acres) 

Normal Pool 1,305 13,014 10,411 479 

Flood Pool (Top of Dam) 1,315 18,660 14,928 663 
1 The usable storage is estimated based on the assumption that 20% of the total storage at normal pool level is 

reserved for sediment storage. 
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Lower Mud Creek Reservoir 

The Lower Mud Creek alternative site is located along Mud Creek, just upstream of its confluence with 
the Chattahoochee River.  The proposed pumped-storage Lower Mud Creek Reservoir is located in the 
Upper Chattahoochee River basin on the Hall County and Habersham County border. With a drainage 
area of approximately 38.4 square miles, the reservoir would store the natural drainage from Mud 
Creek and water pumped from the Chattahoochee River from an intake located approximately 3 miles 
upstream of the Belton Bridge for storage in the reservoir.  The raw water intake on the Chattahoochee 
River has a drainage area of 374 square miles.  

The normal pool water surface elevation is proposed to be at 1,155 ft MSL. Table 4 summarizes the 
estimated total and usable storage volume and surface areas at the proposed normal pool and flood 
pool water surface elevations. Following the same assumptions as the Applicant, 20% of the total 
storage was reserved for sediment storage. The total storage capacity of the reservoir is estimated to 
be 17.3 BG at the normal pool water surface elevation of 1,155 ft MSL. 

Table 4. Summary of Lower Mud Creek Reservoir Characteristics 
 

Elevation 
Total 

Storage 
Usable 

Storage1 
Surface 

Area 
 (ft MSL) (acre-ft) (acre-ft) (acres) 

Normal Pool 1,155 17,318 13,854 498 

Flood Pool (Top of Dam) 1,165 23,087 18,469 660 
1 The usable storage is estimated based on the assumption that 20% of the total storage at normal pool level is 

reserved for sediment storage. 

Upper Mud Creek Reservoir 

The Upper Mud Creek alternative site is located along Mud Creek, a tributary of the Chattahoochee 
River.  The proposed pumped-storage Upper Mud Creek Reservoir is located in the Upper 
Chattahoochee River basin in Habersham County.  With a drainage area of approximately 12.2 square 
miles, the reservoir would store the natural drainage from Mud Creek and also water pumped from the 
Chattahoochee River from an intake that has a drainage area of 315.2 square miles.  

The normal pool water surface elevation is proposed to be at 1,290 ft MSL. Table 5 summarizes the 
estimated total and usable storage volume and surface areas at the proposed normal pool and flood 
pool water surface elevations. Following the same assumptions as the Applicant, 20% of the total 
storage was reserved for sediment storage. The total storage capacity of the reservoir is estimated to 
be 8.2 BG at the normal pool water surface elevation of 1,290 ft MSL. 
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Table 5. Summary of Upper Mud Creek Reservoir Characteristics 
 

Elevation 
Total 

Storage 
Usable 

Storage1 
Surface 

Area 
 (ft MSL) (acre-ft) (acre-ft) (acres) 

Normal Pool 1,290 8,153 6,522 413 

Flood Pool (Top of Dam) 1,300 12,999 10,399 561 
1 The usable storage is estimated based on the assumption that 20% of the total storage at normal pool level is 

reserved for sediment storage. 

Data Sources and Prior Studies 

AECOM reviewed permit documents, reports, the 404 permit application documents, and support 
calculations submitted by the Applicant to the Corps of Engineers (Corps).    

Gainesville Water Distribution and Treatment System Master Plan 

The City of Gainesville conducted a Water Distribution and Treatment System Master Plan (Master 
Plan) in 2008. An evaluation of surface water supply alternatives identifies Glades Reservoir as an 
alternative.  The safe yield analysis for Glades Reservoir, which was conducted in 1998, is summarized 
in the Master Plan.  

Hall County 404 Permit Application 

The Applicant’s preferred alternative has changed significantly since the Applicant submitted a safe 
yield analysis as part of their 404 permit application.  The original preferred alternative configuration 
was a composite of Cedar Creek Reservoir and Glades Reservoir.  However, AECOM isolated the Glades 
Reservoir components from the Cedar Creek Reservoir components, and used the existing spreadsheet-
based yield analysis model to evaluate the safe yield of the proposed Glades Reservoir system with the 
same period of record and assumptions as those of the Applicant.  

METHODOLOGY 

The safe yield analysis model uses a water balance concept to calculate the change in storage on a daily 
basis.  The analysis uses a daily simulation based on available historical streamflow data and net 
evaporation. The storage at the end of the day is equal to inflows minus the outflows:  

End of Day Storage =  Beginning of Day Storage + Tributary Inflow + Pumping from 
Chattahoochee – Net Evaporation – IFPT Reservoir Release – Water 
Withdrawal – Spill  

The spreadsheet model is designed to start with the calculated storage in the reservoir, with the 
addition of estimated flow from the tributary on which the proposed dam is built, and the subtraction 
of the water losses from evaporation. A target water supply quantity is withdrawn from the reservoir 
on a daily basis, and the model estimates the amount of pumping that is needed from the 
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Chattahoochee River in order to meet the target water supply quantity (safe yield) based on certain 
minimum flow release criteria below the river intake (discussed below).  

The same safe yield analysis spreadsheet model is used to evaluate each reservoir site with only 
changes to their area-elevation-storage curves, drainage areas, and instream flow protection 
thresholds (IFPTs).   

PARAMETER DEVELOPMENT 

This section discusses the safe yield factors and assumptions used in the safe yield analysis of the four 
alternative reservoir sites.  

Streamflow Data  

The streamflow data from the USGS gage 02331600 Chattahoochee River near Cornelia, GA is used to 
simulate the flow in the Chattahoochee River at the proposed pump station, while the USGS gage 
02334885 Suwanee Creek at Suwanee, GA is used to simulate the tributary flow into the proposed 
reservoirs.  A drainage area ratio was applied directly to the streamflow data from the USGS gages to 
simulate streamflows at the proposed intake location and into the proposed reservoir as shown in 
Table 6.  The drainage area ratio methodology is widely used and was also used by the Applicant 
(Proposed Flat Creek Reservoir (Glades Reservoir) Individual Permit Application, Schnabel Engineering, 
2011).  

Table 6. Drainage Area of Reservoir Alternatives and Pump Station Intakes (square miles) 
 Glades 

Reservoir 
Lower Mud 

Creek 
Upper Mud 

Creek White Creek 
Reservoir Location    17.6   38.4   12.2   10.2 
Chattahoochee River 
Pumping Station 374.0 374.0 315.2 318.7 

A detailed description of the streamflow data analysis and the methodology used to extend the 
streamflow records for USGS gage 02331600 Chattahoochee River near Cornelia, GA and for USGS gage 
02334885 Suwanee Creek at Suwanee, GA can be found in the Flow Extension Methodology – Glades 
Reservoir EIS Hydrological Modeling Support Document Technical Memorandum (AECOM, 2013). 

Instream Flow Protection Threshold 

The IFPT is required to protect the aquatic habitat and downstream users below the proposed intake 
and dam locations. Details of the development, evaluation, and agency coordination about the IFPT are 
documented separately in a series of technical memorandums provided in the Appendices of the DEIS. 
This section summarizes the IFPT at the following locations for the respective alternative reservoir sites 
carried forward for further consideration: 

• IFPT below the Chattahoochee River pump station intake (Table 7) 
• IFPT below the dam (Table 8) 
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Pumping is allowed only when the IFPT conditions (for both below the reservoir and below the raw 
water intake at the Chattahoochee River) can be met. The IFPT for each reservoir alternative is site 
specific. Table 7 lists the IFPT used for each alternative reservoir site at the Chattahoochee River intake, 
while Table 8 lists the IFPT below each alternative reservoir site.  

Table 7. Instream Flow Protection Threshold at the Chattahoochee River Intake Locations for each Reservoir 
Site (mgd) 

 Glades 
Reservoir1 

Lower Mud 
Creek2 

Upper Mud 
Creek3 

White  
Creek4 

January 99.5 99.5 228.1 231.1 
February 178.8 178.8 255.3 258.4 
March 178.8 178.8 300.0 303.4 
April 178.8 178.8 285.8 289.1 
May 178.8 178.8 217.8 220.5 
June 99.5 99.5 150.3 152.3 
July 99.5 99.5 138.3 139.8 
August 99.5 99.5 102.4 103.6 
September 99.5 99.5 102.9 104.4 
October 99.5 99.5 111.1 112.5 
November  99.5 99.5 135.6 137.0 
December 99.5 99.5 162.2 164.0 

1  The IFPT for the Glades Reservoir pump intake is based on a site-specific study. The 2-Stage IFPT is equal to the A7Q10 
(99.5 mgd) from June through January, and 30% of the AADF (178.8 mgd) from February through May.  

2  The Lower Mud Creek intake is at the same location as the Glades intake.  
3  The Upper Mud Creek intake is based on the M7Q10. 
4  The White Creek intake is based on the M7Q10. 

Table 8. Instream Flow Protection Threshold below each Reservoir Site (mgd) 
 Glades 

Reservoir1 
Lower Mud 

Creek1 
Upper Mud 

Creek1 White Creek2 
January 3.0 6.6 2.1 3.5 
February 3.0 6.6 2.1 3.9 
March 3.0 6.6 2.1 4.3 
April 3.0 6.6 2.1 3.8 
May 3.0 6.6 2.1 2.1 
June 3.0 6.6 2.1 1.0 
July 3.0 6.6 2.1 0.4 
August 3.0 6.6 2.1 0.4 
September 3.0 6.6 2.1 0.5 
October 3.0 6.6 2.1 0.6 
November  3.0 6.6 2.1 1.6 
December 3.0 6.6 2.1 2.3 

1  The IFPT is equal to the A7Q10.   
2   The IFPT is equal to the M7Q10.  
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Critical Droughts and Period of Record 

It is important that comparisons of safe yields for potential surface water supply sources (river and 
reservoir withdrawal) are conducted using stream flow records that include historically significant 
droughts. Notable historical droughts in Georgia include droughts that occurred in 1954-1957, 1986-
1989, 2000, and 2007-2008. Georgia declared a Level 4 (most severe) drought response for the 
northern third of the state (including Hall County) during the period of September 2007 to June 2008; 
outdoor watering was prohibited during this period. For many surface water sources in Georgia, the 
2007-2008 drought is the critical period in determining the water supply availability. The 2007-2008 
drought period was the critical drought period for determining the safe yield for the proposed Glades 
Reservoir.   

All of the safe yield analyses were evaluated during the period of record from January 1, 1939- 
December 31, 2012.  

Monthly Demand  

Safe yield is generally expressed based on an annual average daily (AAD) demand basis. A monthly 
demand factor is applied to the AAD demand to simulate the seasonal variations of water demand. This 
approach is preferred for predicting safe yield because high water demand seasons (increased outdoor 
watering in spring and summer) often occur during low flow periods. Table 9 lists the monthly demand 
factors used in all of the safe yield models for every alternative reservoir site. The EIS team calculated 
the monthly factors based on actual annual and monthly raw water withdrawal data in 2011 from 
Gainesville’s two water treatment plants (WTPs). Multiple years of water withdrawal and production 
data were reviewed; the 2011 was considered more representative of an average year as 2012 was a 
drought year as well. 

Table 9. Seasonal Demand Factor Annual Pattern 

 Month 
Demand 
Factor1 

January  0.89 
February 0.87 
March 0.86 
April 0.89 
May 1.10 
June 1.18 
July 1.14 
August 1.22 
September 1.12 
October 1.00 
November 0.89 
December 0.84 
1 Based on 2011 water withdrawal data from Gainesville’s Riverside and Lakeside WTPs. The monthly factor is 
applied to the annual average demand. 
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Net Evaporation 

Evaporation in a safe yield analysis accounts for water loss through natural evaporation from the 
reservoir’s water surface area. Precipitation in a safe yield analysis accounts for additional water 
accrued through natural precipitation on the reservoir’s water surface area. Net evaporation is 
evaporation minus precipitation. Net evaporation for Lake Lanier, provided by the USACE, was used to 
estimate the net evaporation at the proposed reservoir alternatives. Figure 3 shows the net 
evaporation for Lake Lanier (above Buford dam).  

Net evaporation volume was approximated by multiplying the daily total by the estimated surface area 
of the reservoir. Surface area of the reservoir was approximated by regression equations relating 
storage to surface area (Attachment 1). 

Figure 3. Net Evaporation Rate from Buford 

 

COMPARISON OF SAFE YIELD ANALYSES 

A safe yield analysis for each alternative site was performed from January 1, 1939 through December 
31, 2012 using the methodology and assumptions listed above.  Reservoir yield was estimated both 
without pumping (natural drainage only) and with pumping (pumped-storage reservoirs) from the 
Chattahoochee River. Table 10 summarizes the analyses of these four alternatives, providing the 
estimated safe yields for each reservoir without pumping from the Chattahoochee River.  

Table 10. Summary of Estimated Safe Yields for Each Alternative Site with No Pumping (mgd, AAD)1,2  

Alternative 

Estimated 
Safe Yield  
(mgd) 

Glades Reservoir 12.4 
Lower Mud Creek 15.0 
Upper Mud Creek   5.5 
White Creek   6.1 

1 All safe yield calculations assume that the water supply volume is withdrawn at the reservoir and a minimum release below the dam is 
maintained to meet the instream flow protection threshold (IFPT) to be approved by EPD.  
2 The safe yield for Glades Reservoir is estimated based on the assumption that the water supply quantity will be pumped to a WTP.  
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Figure 4 shows the range of pumping capacities that achieve the range of safe yield analysis for all of 
the reservoir sites under evaluation. Glades Reservoir on Flat Creek yields the highest dependable safe 
yield. Lower Mud Creek Reservoir has a higher safe yield (15.0 mgd) without pumping, but as the 
maximum daily pumping capacity increases, the safe yield of Glades succeeds the yield of Lower Mud 
Creek. The yields from Upper Mud Creek Reservoir and White Creek Reservoir are significantly lower 
than the yields of either Glades Reservoir or Lower Mud Creek Reservoir..  

Figure 4. Yield- Pump Capacity Curves  
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STORAGE-AREA-ELEVATION TABLES AND CURVES 

 

GLADES RESERVOIR 

LOWER MUD CREEK RESERVOIR 

UPPER MUD CREEK RESERVOIR 

WHITE CREEK RESERVOIR   
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Glades Reservoir 
Area and Storage Curves 
 

Elevation Area 
Volume 
Increase  

Cumulative 
Volume 

ft acres acre-ft acre-ft mg 
1080 4.0 0 0 0 
1090 56.4 302 302 98 
1100 146.6 1,015 1,317 429 
1110 195.9 1,713 3,030 987 
1120 243.9 2,199 5,229 1,703 
1130 306.6 2,753 7,981 2,600 
1140 390.0 3,483 11,464 3,734 
1150 490.0 4,400 15,864 5,167 
1160 623.0 5,565 21,429 6,980 
1170 715.0 6,690 28,119 9,159 
1180 850.0 7,825 35,944 11,708 
1190 985.2 9,176 45,120 14,697 
1200 1165.0 10,751 55,871 18,199 
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Lower Mud Creek Reservoir 
Area and Storage Curves 

Elevation Area 
Volume 
Increase 

Cumulative 
Volume 

ft acres acre-ft acre-ft mg 
1072 0.0 0 0 0 
1075 1.9 3 3 1 
1080 15.9 45 47 15 
1085 48.8 162 209 68 
1090 72.2 303 512 167 
1095 92.5 412 923 301 
1100 135.1 569 1,492 486 
1105 159.8 737 2,229 726 
1110 182.7 856 3,086 1,005 
1115 201.5 960 4,046 1,318 
1120 240.8 1,106 5,152 1,678 
1125 264.7 1,264 6,415 2,090 
1130 291.2 1,390 7,805 2,542 
1135 319.1 1,526 9,331 3,039 
1140 352.2 1,678 11,009 3,586 
1145 392.7 1,862 12,871 4,193 
1150 444.0 2,092 14,963 4,874 
1155 498.3 2,356 17,318 5,641 
1160 574.5 2,682 20,001 6,515 
1165 660.0 3,086 23,087 7,520 
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Upper Mud Creek Reservoir 
Area and Storage Curves 

Elevation Area 
 Volume 
Increase 

Cumulative 
Volume 

ft acres acre-ft acre-ft mgd 
1240 0.0 0 0 0 
1245 10.9 27 27 9 
1250 44.9 140 167 54 
1255 76.3 303 470 153 
1260 112.0 471 941 306 
1265 150.4 656 1,597 520 
1270 193.3 859 2,456 800 
1275 229.0 1,056 3,512 1,144 
1280 260.4 1,224 4,735 1,542 
1285 346.6 1,518 6,253 2,037 
1290 413.4 1,900 8,153 2,656 
1295 482.0 2,239 10,391 3,385 
1300 561.0 2,608 12,999 4,234 
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White Creek Reservoir 
Area and Storage Curves 
 

Elevation Area 
 Volume 
Increase 

Cumulative 
Volume 

ft acres acre-ft acre-ft mg 

1170 0 0 0 
               

-    

1180 2.4                 8  
                

10  
                

3  

1190 5.9               25  
                

51  
              

17  

1200 11               47  
              

133  
              

43  

1210 19               82  
              

277  
              

90  

1220 28             128  
              

509  
            

166  

1230 40             184  
              

847  
            

276  

1240 54             251  
           

1,314  
            

428  

1250 72             337  
           

1,944  
            

633  

1260 92             434  
           

2,763  
            

900  

1270 113             539  
           

3,787  
         

1,234  

1280 175             748  
           

5,131  
         

1,672  

1290 278          1,259  
           

7,391  
         

2,408  

1300 411          1,865  
         

10,791  
         

3,516  

1305 479          2,222  
         

13,014  
         

4,240  

1310 560          2,594  
         

15,608  
         

5,086  

1315 663          3,053  
         

18,660  
         

6,080  



Glades Reservoir DEIS 
June 30, 2015 

Draft Alternative Reservoir Safe Yield Analysis 

U.S. Army Corps of Engineers, Savannah District  21 | P a g e  
Permit Application SAS-2007-00388 
Attachment A 

 
 

 

1160
1180
1200
1220
1240
1260
1280
1300
1320
1340

0 100 200 300 400 500 600 700

El
ev

at
io

n 
(fe

et
) 

Area (acres) 

Area-Elevation Curve 
White Creek Reservoir 

1160
1180
1200
1220
1240
1260
1280
1300
1320
1340

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000

El
ev

at
io

n 
(fe

et
) 

Storage (mg) 

Storage-Elevation Curve 
White Creek Reservoir 

y = 6.5088x0.3903 
R² = 0.9967 

y = 22.882x0.2124 
R² = 0.9986 

0
20
40
60
80

100
120
140
160

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000

De
pt

h 
(ft

) 

Storage (mg) 

Compute Regression Equation Relating Depth to 
Storage (for Elevation Estimates) 

y = 0.0243x0.6807 
R² = 0.9964 

y = 0.003x1.0004 
R² = 0.9933 

0
2
4
6
8

10
12
14
16
18
20

0 2,000 4,000 6,000 8,000

Ar
ea

 (m
g/

in
) 

Storage (mg) 

Compute Regression Equation Relating Area to 
Storage (for Evaporation Calculations) 



October 2015 

 Glades Reservoir DEIS 

APPENDIX N 
ALTERNATIVE CONSTRUCTION COSTS 



     

   

                        
                          
                        

              
 
                        

            

                              
                      
                          

              
 
                        

            

                              
                    
                          
                                
                             

              
 
                        

            

                              
                    
                          
                        
                   

              
                    

            

                              
                    
                          

              
 
                        

            

Appendix N 
Alternative Construction Costs 

# Alternative Component 
Total Infrastructure 

Capital Cost 
Applicant L18‐G50‐PT Glades Reservoir (safe yield 50 mgd) 37,627,000$ 

L18‐G50‐PT River RWPS (Max Daily Flow 36.5 mgd) 15,381,000$ 
L18‐G50‐PT Pipeline to Reservoir (4.1 mile) +Easement 20,482,000$ 
L18‐G50‐PT Roadways 13,983,278$ 
L18‐G50‐PT Structural Displacement 508,000$ 
L18‐G50‐PT Lakeside WTP expansion (77 mgd capacity) 78,300,000$ 

Subtotal 166,000,000$ 

1 L18‐G42‐PT Glades Reservoir with a safe yield of 42 mgd 37,627,000$ 
L18‐G42‐PT River RWPS (28 mgd) 13,292,000$ 
L18‐G42‐PT Pipeline to Reservoir (4.1 mile) + Easement 17,958,000$ 
L18‐G42‐PT Roadways 13,983,278$ 
L18‐G42‐PT Structural Displacement 508,000$ 
L18‐G42‐PT Lakeside WTP expansion (65 mgd capacity) 63,700,000$ 

Subtotal 147,000,000$ 

2 L18‐G42‐PL Glades Reservoir with a safe yield of 42 mgd 37,627,000$ 
L18‐G42‐PL River RWPS (31 mgd) 14,057,000$ 
L18‐G42‐PL Pipeline to Reservoir (4.1 mile) + Easement 17,958,000$ 
L18‐G42‐PL Reservoir PS (63 mgd), booster PS (63 mgd) $ 32,346,000 
L18‐G42‐PL Pipeline (25.4 mile) to Lakeside WTP + Easement $ 164,022,000 
L18‐G42‐PL Roadways 14,224,266$ 
L18‐G42‐PL Structural Displacement 508,000$ 
L18‐G42‐PL Lakeside WTP expansion (65 mgd capacity) 63,700,000$ 

Subtotal 344,000,000$ 

3 L18‐G42‐WTP Glades Reservoir with a safe yield of 42 mgd 37,627,000$ 
L18‐G42‐WTP River RWPS (31 mgd) 14,057,000$ 
L18‐G42‐WTP Pipeline to Reservoir (4.1 mile) + Easement 17,958,000$ 
L18‐G42‐WTP Reservoir PS (63 mgd) $ 20,881,000 
L18‐G42‐WTP Pipeline (0.1 mile) to New Glades WTP + Easement $ 713,000 
L18‐G42‐WTP Roadways 14,689,807$ 
L18‐G42‐WTP New Glades WTP (63 mgd) 190,101,000$ 

Subtotal 296,000,000$ 

4 L30‐G30‐PT Glades Reservoir with a safe yield of 30 mgd 37,627,000$ 
L30‐G30‐PT River RWPS (15mgd) 9,473,000$ 
L30‐G30‐PT Pipeline to Reservoir (4.1 mile) + Easement 12,908,000$ 
L30‐G30‐PT Roadways 13,983,278$ 
L30‐G30‐PT Structural Displacement 508,000$ 
L30‐G30‐PT Lakeside WTP expansion (65 mgd capacity) 63,700,000$ 

Subtotal 138,000,000$ 

  



     

   

                              
                    
                          
                                
                             

              
 
                        

            

                              
                    
                          
                        

                 
              

                    
            

                              
                      
                            

              
 
                        

            

                              
                      
                             
                                
                             

              
 
                        

            

                              
                      
                            
                        
                   

              
                    

            

Appendix N 
Alternative Construction Costs 

# Alternative Component 
Total Infrastructure 

Capital Cost 
5 L30‐G30‐PL Glades Reservoir with a safe yield of 30 mgd 37,627,000$ 

L30‐G30‐PL River RWPS (18.5 mgd) 10,606,000$ 
L30‐G30‐PL Pipeline to Reservoir (4.1 mile) + Easement 15,432,000$ 
L30‐G30‐PL Reservoir PS (45 mgd), booster PS (45 mgd) $ 25,500,000 
L30‐G30‐PL Pipeline (25.4 mile) to Lakeside WTP + Easement $ 148,249,000 
L30‐G30‐PL Roadways 14,224,266$ 
L30‐G30‐PL Structural Displacement 508,000$ 
L30‐G30‐PL Lakeside WTP expansion (65 mgd capacity) 63,700,000$ 

Subtotal 316,000,000$ 

6 L30‐G30‐WTP Glades Reservoir with a safe yield of 30 mgd 37,627,000$ 
L30‐G30‐WTP River RWPS (18.5 mgd) 10,606,000$ 
L30‐G30‐WTP Pipeline to Reservoir (4.1 mile) + Easement 15,432,000$ 
L30‐G30‐WTP Reservoir PS (45 mgd) $ 17,292,000 
L30‐G30‐WTP Pipeline (0.1 mile) to New Glades WTP $ 643,000 
L30‐G30‐WTP Roadways 14,689,807$ 
L30‐G30‐WTP New Glades WTP (45 mgd) 135,829,000$ 

Subtotal 232,000,000$ 

7 L43‐G17‐PT Glades Reservoir with a safe yield of 17 mgd 37,627,000$ 
L43‐G17‐PT River RWPS (2 mgd) 3,304,000$ 
L43‐G17‐PT Pipeline to Reservoir (4.1 mile) + Easement 5,331,000$ 
L43‐G17‐PT Roadways 13,983,278$ 
L43‐G17‐PT Structural Displacement 508,000$ 
L43‐G17‐PT Lakeside WTP expansion (65 mgd capacity) 63,700,000$ 

Subtotal 124,000,000$ 

8 L43‐G17‐PL Glades Reservoir with a safe yield of 17 mgd 37,627,000$ 
L43‐G17‐PL River RWPS (5 mgd) 5,298,000$ 
L43‐G17‐PL Pipeline to Reservoir (4.1 mile) + Easement 7,857,000$ 
L43‐G17‐PL Reservoir PS (26 mgd), booster PS (26 mgd) $ 17,333,000 
L43‐G17‐PL Pipeline (25.4 mile) to Lakeside WTP + Easement $ 116,702,000 
L43‐G17‐PL Roadways 14,224,266$ 
L43‐G17‐PL Structural Displacement 508,000$ 
L43‐G17‐PL Lakeside WTP expansion (65 mgd capacity) 63,700,000$ 

Subtotal 263,000,000$ 

9 L43‐G17‐WTP Glades Reservoir with a safe yield of 17 mgd 37,627,000$ 
L43‐G17‐WTP River RWPS (5 mgd) 5,298,000$ 
L43‐G17‐WTP Pipeline to Reservoir (4.1 mile) + Easement 7,857,000$ 
L43‐G17‐WTP Reservoir PS (26 mgd) $ 12,653,000 
L43‐G17‐WTP Pipeline (0.1 mile) to New Glades WTP + Easement $ 501,000 
L43‐G17‐WTP Roadways 14,689,807$ 
L43‐G17‐WTP New Glades WTP (26‐mgd) 78,559,000$ 

Subtotal 157,000,000$ 

  



     

   

                                
                      
                            

              
                
                        

            

                                
                    
                            
                                
                             

              
                
                        

            

Appendix N 
Alternative Construction Costs 

# Alternative Component 
Total Infrastructure 

Capital Cost 
10 L43‐W17‐PT White Creek Reservoir with a safe yield of 17 mgd 72,099,000$ 

L43‐W17‐PT River RWPS (15 mgd) 9,473,000$ 
L43‐W17‐PT Pipeline to Reservoir (0.5 mile) + Easement 1,621,000$ 
L43‐W17‐PT Roadways 14,267,530$ 
L43‐W17‐PT Structural Displacement 14,267,530$ 
L43‐W17‐PT Lakeside WTP expansion (65 mgd capacity) 63,700,000$ 

Subtotal 175,000,000$ 

11 L43‐W17‐PL White Creek Reservoir with a safe yield of 17 mgd 72,099,000$ 
L43‐W17‐PL River RWPS (18.5 mgd) 10,606,000$ 
L43‐W17‐PL Pipeline to Reservoir (0.5 mile) + Easement 1,621,000$ 
L43‐W17‐PL Reservoir PS (26 mgd), booster PS (26 mgd) $ 17,333,000 
L43‐W17‐PL Pipeline (21.5 mile) to Lakeside WTP + Easement $ 144,065,000 
L43‐W17‐PL Roadways 14,267,530$ 
L43‐W17‐PL Structural Displacement 14,267,530$ 
L43‐W17‐PL Lakeside WTP expansion (65 mgd capacity) 63,700,000$ 

Subtotal 338,000,000$ 
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